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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:

A most unusual cause of abdominal

pain in a 3 year old child. This case emphasizes not to
get complacent with abdominal pain (which is seen very
commonly in pediatric practice), especially when
something seems out of place. Special thanks to Dr
Michael Gorn (DCMC PEM Attending) for this case!

PEM Fellowship
Conference Schedule: December 2018
5th - 8:00 Toxicology/Toxidromes…………Drs Earp & Munns
9:00 Medical Renal Disorders………………….Dr Vezzetti
12th - 9:00 Sexual Abuse……………………………..Dr Snyder
10:00 Non-accidental Trauma…………………Dr Snyder
11:00 GYN Emergencies………….Drs Ruttan & Costello
19th - 9:00 M&M…………………………Drs Rencher & Costello
10:00 Board Review: Dermatology………….…Dr Floyed
12:00 ED Staff Meeting
26th - NO CONFERENCE HAPPY HOLIDAYS!
Simulations are held at the Seton CEC.
Lectures are held at DCMC Command Rooms 3&4.
Locations subject to change.
All are welcome!

Editor’s Note: Great thanks to Dr Robert Schlechter for his
excellent educational point about last month’s case: “The
excellent description of the physical findings in the groin
are very suggestive of omentum in the inguinal canal as
well. The differentiation between indirect and direct
hernia is one made in the OR and has no bearing 1
on ED
management. In children direct hernias are very unusual,
absent a connective tissue disorder.”

Dickens was inspired to write A Christmas Carol in 1843 after he spoke at a charity night to raise money for the Manchester
Athenaeum in England—an institution dedicated to "advancement and diffusion of knowledge.” After the talk, Dickens
went on a walk and had the idea for his “little Christmas book”.
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Case History
Winter is in full swing in the Pediatric Emergency Department! Oddly, though, you have had a rash of abdominal
pain complaints and today is no exception. Given the range of usual to unusual diagnosis regarding this
symptom lately, you decide to take an open mind approach and pick up the next chart with this mindset. Hmm…
this child was a transfer from an outside facility as well.
The history seems pretty straightforward. This is a 3 year old male with 12 hours of right lower quadrant
abdominal pain. The child has been consistent about the location of the pain. The family believes the pain is
sharp in nature, as the child has been doubled over and crying. There does not seem to be a waxing/waning
quality to the pain, as it appears to be constant. He has had decreased oral intake but good urine output. There is
no associated diarrhea, cough, congestion, apparently back pain, scrotal pain/edema, or dysuria. There is no
history of trauma. He has not travelled anywhere, is taking no medications, and no one else in the family has
similar symptoms. There has been subjective fever at home.
HIs vital signs in the ED: 99.5 HR - 145 RR - 26 BP - 102/71 Sat - 100% (RA). He appears uncomfortable but is in
no acute distress and is not toxic appearing. He has an unremarkable exam until you examine his abdomen.
There are no obvious masses that you can palpate, but he has impressive tenderness throughout, but especially
to his right lower quadrant. He appears to be distended. There is moderate guarding to the right lower quadrant
and periumbilical areas. He has rebound tenderness to these areas as well. There is no organomegaly. There are
no signs of trauma or previous surgeries/scarring. He does not have Rovsing, psoas, or obturator signs. He is
tender at McBurney’s point, but the child is crying and does not want you to palpate anywhere in his abdomen. He
has a normal testicular and inguinal exam; he is circumcised.
Since the child was transferred from an outside facility, you review the chart that accompanied him. You note that
the history and exam were essentially the same there as they are in your department. You also note that the
transferring hospital obtained bloodwork and gave a normal saline bolus prior to the transfer. There most
outstanding value you note was that the child had a white blood cell count of 20.1 (the differential is unavailable)
with a normal H&H and platelet count; you did not note any other laboratory investigation.
Given the patient’s history, physical examination, and elevated white blood cell count, a surgical etiology, such as
appendicitis certainly is high on the differential. But, take a look at the patient’s Pediatric Appendicitis Score (6,
intermediate probability). While this does not rule out appendicitis, it is not a certainty. Besides, there are other
etiologies in the differential (which is broad) to consider. Perhaps imaging might be able to sort this out.

The Pediatric Appendicitis Score

This is a useful assessment tool in helping to determine the likelihood of acute
appendicitis in children whom the diagnosis is suspected. This score is used
at many children’s hospitals, including DCMC. The pathway to the right is from
Cincinnati Children’s Hospital and is identical to the approach that is taken at
DCMC. Note that if there is a high clinical likelihood of appendicitis, imaging is
not needed. Also note that limited a (not complete) abdominal ultrasound is the
first imaging test of choice. CT should be ordered, in most cases, after
consultation with Pediatric Surgery.
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The story is loosely based on Gabriel Grubb, a character in The Story of the Goblins Who Stole a Sexton, which appeared in
Dickens’ first published novel, The Pickwick Papers. In the story, a gravedigger determined not to make merry at Christmas,
is kidnapped by goblins and convinced to change his ways.
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In light of the child’s physical examination
findings and the Pediatric Appendicitis Score,
you decide to obtain a limited abdominal
ultrasound. Selected images are seen to the
right. The appendix is not visualized, but there
are no findings to suggest appendicitis.
However, there is a very large amount of
ascites (red arrow) with internal septations
(purple arrow). Now what?
The finding of such large amount of ascites is surprising. Also, the child now has
developed a fever to 102. This is concerning, especially with the elevated white blood cell
count. Pediatric Surgery is consulted and they evaluate the child. In light of the
ultrasound findings, as well as the child’s physical examination, the decision is made to
obtain an IV contrasted enhanced CT scan. Selected images are noted below. There is a
large volume of intraperitoneal free fluid (red arrow), along what what are probably
separations (yellow arrow). What is the etiology of the child’s ascities?

In light of the child’s CT
findings, Pediatric Surgery was
consulted. While immediate
operative intervention was not
indicated, the child was
admitted and underwent
ultrasound evaluation and
paracentesis of the fluid. 450 cc
of fluid was removed and sent
for evaluation. The child also
developed a fever and was
found to have an elevated CRP
(26) and ESR (80). The child
was admitted and Pediatric
Gastroenterology and Pediatric
Infectious Diseases were also
consulted.

While the studies from the paracentesis fluid were pending, Pediatric
Gastroenterology recommended obtaining an MRCP to evaluate for
anatomic abnormalities of the pancreatic or biliary ducts. Selected
images are noted here. The large intraperitoneal cyst is noted (red
arrow) with septations (yellow arrow); on T2 images it is hyerintense.
The pancreatic and biliary ducts are normal, as are the abdominal
organs. These findings are consistent with a lymphatic malformation.

When Dickens’ publishers were unimpressed with
his idea for a short holiday novella, Charles
decided to take matters into his own hands. He
arranged the whole publishing process himself,
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Based on notes from Dickens' original manuscript, Tiny Tim was almost Little Fred. Dickens scholars
think "Fred" was a reference to Dickens’s younger brother Frederick, another brother named Alfred who died
relatively young, and a sickly nephew. He ended up using the name for Scrooge's nephew instead.

We’re never officially told what Tiny Tim’s illness was. Time magazine speculated
that it may have been distal renal tubular acidosis,; another theory is that the little
lad had rickets due to his lack of Vitamin D.

The famous plum pudding that Mrs Cratchit made
was not made of plums, but raisins.
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Other Locations

1. Spleen - relatively rare
and typically seen in the
pediatric population.
They can be congenital
or acquired and are due
to abnormal dilatation of
lymphatic channels. On
US, they are seen as well
defined rounded hypo
echoic lesions (red
arrow) and on CT they
are thin-walled, welldelineated low
attenuation masses (red
arrow).
2. Hepatic - rare. Often
seen as multiple
separated lesions that
are filled with chylous
fluid (red arrow).
3. Pancreatic - more
common in the adult
population. Arise from
congenital blockage of
lymphatic ducts.
4. Renal - also found
primarily in the pediatric
population, but rare.
Hematuria, flank pain,
and abdominal pain are
common presenting
symptoms. The medulla
is typically spared. ON
US, one sees peripelvic
cysts and poor
corticomedullary
differentiation (red
arrow). Renal
impairment is often mild.

December 2018
Congenital Abdominal Lymphatic Malformations
Lymphatic malformations are generally found in the
head and neck region. They have been described, as
we have seen, as abdominal in location. On average,
early childhood (in one study 3 years of age was the
average age of presentation) is the most common time
to encounter these lesions in the pediatric population.
Most causes of pediatric abdominal pain are due to
viral infections, constipation, mesenteric adenitis, and
typical surgical conditions, such as appendicitis or
bowel obstructions. Mesenteric lymphatic
malformations are uncommon causes of abdominal
pain in children, but they have been described in all
pediatric age groups, including neonates.
Initially abdominal lymphatic malformations
(terminology in the past included the use of
lymphangioma, and this term is still used to some
extent) may be asymptomatic and over time as the
lesion expands, symptoms develop. Such symptoms
include abdominal pain, emesis (which may be bilious
if bowel obstruction is present), and increasing
abdominal girth. The etiology of these lesions is not
completely understood. Generally the lesion is
mesenteric in location, rather than omental. They are
not malignant and are comprised of masses of
abnormal lymphatic channels that are
noncommunicating with the lymphatic system. Often
they are discovered during an imaging exam when
another diagnosis (such as appendicitis) is considered
or even during surgery. Interestingly, they can serve as
lead points for intussusception and intestinal vovulus.
In some patients, a palpable abdominal mass is
present. The most common complications of these
malformations are infection and bleeding. Progression
to sepsis has been described.
Imaging
There are several available modalities:
1. Ultrasound - An excellent modality in the detection,
as well as the monitoring of lesion progression.
This is the initial modality of choice.
2. Computed Tomography - Useful for intra-abdominal
malformations. IV contrast is required.

Management
Management options are tailored to the location of the malformation. In abdominal
locations, surgical excision has been the traditional management choice. In patients with
multipole locations of their lesions, excision may not be complete, increasing the chance for
recurrence. Lesions that are well-localized are often treated surgically. Small asymptomatic
lesions may be monitored (spontaneous regression has been reported). Sclerotherapy is
often utilized, consisting of US guided aspiration and injection of an inflammatory agent that
promoted scarring of the walls of the lesion (this includes Doxycycline and Bleomycin).

3. MRI - Useful for delineating large lesions.
Angiography is also useful to detect an arterial or
venous component.
4. Plain radiographs - Not helpful in detecting or
assessing lymphatic malformations.
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Where’d the inspiration for Scrooge come from? There are lots f theories, but
the eccentric John Elwes, MP or Jemmy Wood, owner of the Gloucester Old
Bank, known as “The Gloucester Miser” are two of the more popular choices.

"Members and guests of the Florida Chamber of Commerce, whether we work in the White House or the State House or in a house
of industry or commerce, mankind is our business. And if we work in harmony, if we understand the problems of each other,
and the responsibilities that each of us bears, then surely the business of mankind will prosper.” _John F Kennedy, 11/19/63
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Case Resolution:
The child was admitted and due to the fever was started on empiric Ceftriaxone. Prior to this, he underwent the aforementioned ultrasound-guided
paracentesis. The fluid obtained was cloudy and draw colored; this was sent for cultures. Pediatric Infectious Disease was consulted and
recommended continued Ceftriaxone pending these results. The MRCP results prompted re-consultation with Pediatric Surgery. It was felt that the
lymphatic malformation was likely secondarily infected, given the elevated inflammatory markers and the WBC in the abdominal fluid. The child
improved on antibiotics and was discharged on Augmenting with plans to return in one week for elective removal of there malformation. This was
accomplished without complication and the child did well post operatively. He did have pain control issues. Pediatric Anesthesiology was consulted
for pain management and was successful in controlling the child’s pain. He was discharged. All of his cultures were negative, except for a his
peritoneal fluid, which grew Cutibacterum, pan-sensitive, except to Flagyl. Pathology confirmed no malignancy.
Teaching Points
1.
2.
3.
4.
5.
6.
7.

Acute onset of sharp abdominal pain in a specific location has a somewhat limited differential. While appendicitis should always be on the differential diagnosis
of any child with abdominal pain, history and physical examination can help determine the likelihood of this as the cause for pain.
As a general rule, appendicitis does not present classically with acute, sharp, right lower quadrant pain. When this is the case, consider other causes of severe
pain, including renal or genital causes. Females should be evaluated for ovarian pathology (such as ovarian torsion) when acute, sharp, sudden onset pain is
present.
Always perform a genital examination in any male of any age with abdominal pain. Look for scrotal edema, erythema, or pain and be sure to identify the testicles
and their location; there are reported cases of testicualr torsion occurring in patients who have undescended testes.
The Pediatric Appendicitis Score is a validated scoring system that is useful to utilize when appendicitis is in the differential. While it is excellent, clinical
judgement is always a first consideration.
Lymphatic malformations are commonly found on the face and neck but can (and do) form anywhere. They are commonly congenital in origin.
Abdominal lymphatic malformations are not common and may not demonstrate symptoms for some time. They can present as increasing abdominal girth and
abdominal pain; they may also cause emesis if bowel obstruction develops. They can become secondarily infected as well, mimicking appendicitis, colitis,
mesenteric adenitis.
Limited abdominal US is a good first line imaging test for abdominal complaints. If a CT is indicated, IV contrast should be used.

CASE INDEX: 2018
Jan - Vertebral fractures
Feb - Atypical/rhabdoid brain tumor
March - Pelvic fracture
April - Esophageal food impaction
May - Diverticulitis
June - Dilated cardiomyopathy

July - Penetrating chest trauma
Aug - Cholecystitis
Sept - Complex congenital heart disease
Oct - Pott puffy tumor
Nov - Epiploic appendagitis
Dec - Abdominal lymphatic malformation
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Happy Holidays!

5

