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Circular Right Upper Quadrant Mass, Not Intussusception
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Abstract: Point-of-care ultrasound is fast becoming a routine diagnostic
tool in the pediatric emergency department, including in resource-limited
settings. We describe a case where a patient was initially diagnosed with in-
tussusception and admitted to a hospital. While serving as a patient model
for a point-of-care ultrasound course, he was found to have a liver abscess.
We discuss the manner in which the ultrasound study for ileocolic intussus-
ception is performed and potential mimickers of ileocolic intussusception.
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CASE
A 10-year-old boy presented to an emergency department

of a tertiary care center in New Delhi, India with a history of fever
and abdominal pain for 1 week as well as nonbilious vomiting for
3 days. The patient experienced progressive abdominal distension
and was unable to pass feces or flatus for 5 days before admission.
On examination, the patient was ill-appearing. The abdominal
examination was significant for normal bowel sounds, but mild
distention and diffuse tenderness. The liver edgewas soft and palpa-
ble 2 cm below the right costal margin. There were no masses. The
remainder of the physical examination was unremarkable.

A complete blood count showed a leukocytosis of 22,400/mm3

with 74% polymorphs, 24% lymphocytes, 3% eosinophils, and 2%
monocytes; hemoglobin level, 10 g/dL; platelet count, 240,000/mm;
and erythrocyte sedimentation rate, 48 mm. Renal and liver func-
tion tests were normal. Plain radiographs of the abdomen (erect/
supine) showed a small number of distended intestinal loops. An
initial ultrasound performed by radiology was suggestive of intus-
susception. Although the initial diagnosis was thought to be a
small bowel obstruction due to intussusception, because the pre-
sentation was felt to be atypical, a surgical consult was obtained
and the patient was treated conservatively with nasogastric decom-
pression, intravenous fluids, antibiotics, and analgesics. An abdom-
inal computed tomography scan was planned for further evaluation.

On day 2 of admission, the patient served as a volunteer model
for a point-of-care ultrasound workshop for clinicians. The antici-
pated finding was intussusception; however, within the right lobe
of the liver, just beneath the abdominal wall, a well-defined fluid
collection of heterogenous echogenicity was visualized, measuring
approximately 4 � 4 cm in diameter. At this point, the pediatric
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surgeonwas notified. The surgeon agreed that the patient had a liver
abscess and felt that the next appropriate step would be drainage.

The standard practice at this institution for such an abscess
consists of a radiologist marking the skin using ultrasound to lo-
calize the optimal area for drainage and the surgeon performing
needle aspiration at another time and place. However, in this case,
using sterile technique and local anesthesia, the abscess was evac-
uated using direct visualization. The procedure was performed by
a member of the point-of-care ultrasound instruction team under
the supervision of the local surgeon. The needle was seen to enter
the abscess cavity, and approximately 40 mL of purulent material
was obtained with near complete collapse of the cavity. Cultures
of the pus grew Escherichia coli. Following the procedure, the
patient recovered uneventfully, with resolution of his pain, disten-
tion, and fever. The patient received antibiotics for 2 weeks and
was discharged. In a follow-up, the patient was asymptomatic
and there was no abscess recurrence.

Ultrasound Findings
A high-frequency linear transducer (13-6 MHz) was used to

survey the patient's abdomen with emphasis on the right upper
and lower quadrants. No abnormal bowel such as fluid-filled loops
indicating bowel obstruction or signs of intussusception such as a
target-like lesion were seen. In the right middle to upper quadrant,
a circular structure with mixed echogenicity was seen. To get a bet-
ter overview of the structure, further imaging was performed with
a curvilinear 2- to 5-MHz transducer. This revealed a 4 � 4-cm
heterogenous fluid collection with irregular walls within the liver
parenchyma (Figs. 1, 2).

Technique
The examination for intussusception is generally performed

using a high-frequency linear transducer. This provides good
FIGURE 1. Ultrasound image of circular, heterogeneous mass
within the liver in transverse plane. A indicates abscess; L, liver; S,
spine/spine shadow.

Pediatric Emergency Care • Volume 31, Number 5, May 2015

ealth, Inc. All rights reserved.

mailto:jenniferhchao@hotmail.com
www.pec-online.com


FIGURE 2. Ultrasound image of circular, heterogeneous mass
within the liver in longitudinal plane. A indicates abscess; L, liver;
S, spine/spine shadow.

FIGURE 4. Route of scanning to cover the entire abdomen in a
horizontal zigzag pattern; indicator is directed towards the head
for the first pass and then towards the patient's right side for the
second pass.
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resolution with adequate depth in most cases. The technique of
“graded compression” or slow but constant pressure should be ap-
plied to displace overlying loops of bowel filled with air that may
obscure visualization. Because ileocolic intussusception follows
the path of the colon, the sonographer traces the route of the colon
with the probe making an upside-down “U” sweep of the abdo-
men (Fig. 3). Alternatively, the entire abdomen may be scanned
in either a horizontal or a vertical zigzag pattern1,2 (Figs. 4, 5).

Once identified, it is generally necessary to rock or fan the
probe to optimize the image to resemble the distinctive “target”
or “donut.” The intussusception should also be visualized in the
contralateral plane to confirm the diagnosis.
FIGURE 3. Route of scanning that takes the path of the colon or
“upside-down U”; the indicator is toward the patient's right side
when interrogating the ascending colon, then to the patient's head
when interrogating the transverse colon, and then back to the
patient's right side when interrogating the descending colon.
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Sonographically, intussusception is most easily recognized in
cross-section where it appears as a donut or target (Fig. 6). In a
longitudinal view, it is sometimes described as a “pseudokidney”
FIGURE 5. Route of scanning to cover the entire abdomen in a
vertical zigzag pattern; indicator is directed towards the head for
the first pass and then towards the patient's right side for the
second pass.
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FIGURE 6. Ultrasound image of intussusception in cross-section,
donut/target sign. This is the most identifiable and
recognizable appearance.

FIGURE 8. Ultrasound image of the psoas muscle—a mimicker of
ileocolic intussusception.
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or “sandwich.” The most common place to find an ileocolic intus-
susception is in the right upper quadrant.1–3 The basic layers that
make up an ileocolic intussusception are colon, mesentery, and
small bowel. More layers may be apparent sonographically de-
pending on the degree of bowel edema present. When diagnosing
intussusception, it is important to delineate the bowel layers, as well
as the hyperechoic mesentery, because other structures are known
to mimic intussusception. When seen in cross-section, the multiple
layers of intussuscepted bowel will appear as aperistaltic concentric
FIGURE 7. Ultrasound image of the small bowel intussusception.
Each hash mark is on the side if the screen is 1 cm. Note size is
approximately 1 cm in diameter. This lesion was found in the left
lower quadrant.
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circles (the so-called “target sign”). In cross-section, an ileocolic
intussusception generally has a diameter greater than 2.3 cm.3–5

It is important to also be familiar with the sonographic fea-
tures of small bowel intussusception because the management
of this is not hydrostatic reduction. Small bowel intussus-
ception generally self-reduces or requires surgery. Small bowel
intussusception has an almost identical appearance to ileocolic
intussusception, but it is generally found in the left lower quad-
rant or parambilical regions, and the diameter has been de-
scribed as smaller than that for ileocolic intussusception, 1.5 cm
(±0.3 mm) (Fig. 7). 6,7

Definitive diagnosis of intussusception on clinical grounds
can be difficult because the triad of “classic” features (abdominal
pain, bloody/red currant jelly stool, or abdominal mass) are re-
ported in only 29% to 33% of presentations.8,9 Ultrasound has be-
come the study of choice to diagnose intussusception across the
globe.10 The clinical presentation suspicious for partial small bowel
obstruction with no previous abdominal surgery and the presence
of a circular lesion with mixed echogenicity in the right upper
quadrant on the first ultrasound make this a reasonable initial di-
agnosis in our case. Stool, psoas muscle, edematous bowel, and
bowel with intramural hematoma have all been reported to sono-
graphically mimic intussusception4,11 (Figs. 8, 9).
FIGURE 9. Ultrasound image of the stool—a mimicker of
ileocolic intussusception.
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The radiology literature reports ultrasound sensitivities of
90% to 100% and specificities of 88% to 100% for diagnosing
intussusception.4,12 The examination is easy to learn with 1 study
showing radiology residents, as well as staff radiologists, per-
form.13 Point-of-care ultrasound for the evaluation of intussuscep-
tion has more recently been described, and a study by Riera et al1

showed that PEM physicians can perform the examination with
a sensitivity of 85% (95% confidence interval, 54%–97%) and
specificity of 97% (95% CI, 89%–99%). Furthermore, in com-
parison with solely relying on radiologists to perform the ultra-
sound examination, when point-of-care ultrasound is used, the
time to reduction may be shorter.14,15

CONCLUSIONS
To our knowledge, this is the first described case of liver

abscess mimicking intussusception.
It is important for those who use point-of-care ultrasound to

be familiar with those diagnoses that can lead to a false diagnosis
of ileocolic intussusception.
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