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PEDIATRIC RADIOLOGICAL CASE

CASE SUMMARIES
Case 1: A 4-year-old girl with prior 

history of congenital heart defects 
presented with lethargy, decreased 
appetite and intermittent fevers. On 
examination, a nontender mass was 
noted in the right upper quandrant.

Case 2: A 7-year-old boy with no 
medical history presented with abdom-
inal mass, discomfort, nausea, lethargy 
and early satiety.  

IMAGING FINDINGS
Case 1: Initial abdominal ultrasound 

scan demonstrated a large heteroge-
neous, echogenic mass within the liver 
displaying poor blood flow (Figure 1). 
A contrast-enhanced CT scan of the 
chest, abdomen and pelvis was then 
performed, revealing a well-defined, 
hypodense mass in the right lobe of 
the liver (Figure 2) measuring approxi-
mately 11.3 cm AP x 9.8 cm transverse 
x 9.2 cm in the sagittal plane. An arte-
rial phase CT scan showed a hypodense 
mass with a hyperdense rim (Figure 

3A) and a delayed venous phase scan 
showed the low-density mass with areas 
of increased density displaying the solid 
nature of the lesion (Figure 3A). These 
findings combined with biopsy con-
firmed undifferentiated embryonal sar-
coma (UES). 

Case 2: An abdominal ultrasound 
scan initially revealed a large het-
erogeneous lesion in the center of the 
liver with a small amount of blood 
flow (Figure 4). Inconclusive ultra-
sound results warranted a CT scan of 
the chest, abdomen and pelvis with 
contrast, which showed a heteroge-
neous low-density lesion within the 
right lobe of the liver that extended 
to the left lobe (Figure 5). The mass 
measured approximately 12.3 AP x 
12.3 transverse x 10.7 in the sagit-
tal plane. Arterial-phase CT showed 
a well-defined hypodense mass with 
vessels coursing throughout (Figure 
6A). Delayed venous phase demon-
strated the solid consistency of the 
mass by showing continued filling in 

of the mass (Figure 6B). A PET scan 
was done to evaluate the extent of the 
disease. FDG-avid tissue was docu-
mented in the large lobulated hepatic 
mass (Figure 7A,7B). 

DIAGNOSIS
Undifferentiated embryonal sar-

coma of the liver.
Differential diagnoses include: 

hepatoblastoma, hepatocellular carci-
noma, cystadenocarcinoma, hydatid 
cyst or atypical metastases. 

DISCUSSION
Undifferentiated embryonal sar-

coma (UES) of the liver is an uncom-
mon primitive mesenchymal tumor 
occurring mainly in the pediatric pop-
ulation with a predominant age range 
of 6-10 yrs. Although rare, UES is 
the 3rd-most common cause of pri-
mary hepatic neoplasms in children 
after hepatoblastoma and hepatocel-
lular carcinoma. The pathogenesis 
behind UES is not fully understood. 
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However, it is hypothesized that UES 
is the malignant counterpart to mes-
enchymal hamartoma (MH). Various 
studies have shown MH and UES to 
have similar chromosome-19 abnor-
malities, specifically a translocation 
at 19q13.4.1 There are also reports of 
UES patients displaying germline p53 
mutations linking UES to Li Fraumeni 

syndrome. Therefore, thorough family 
and genetic histories are important in 
aiding in this diagnosis.2

UES often presents as a right 
upper-quadrant abdominal mass with or 
without an association of pain, weight 
loss, fever, anorexia or other second-
ary symptoms. Tumor markers, such 
as alpha-fetoprotein and cancer antigen 

125, are rarely elevated. UES is a rap-
idly growing aggressive tumor that can 
invade the inferior vena cava and right 
atrium and most often metastasize to the 
lungs and skeleton.3

UES is characterized as a solid 
tumor, most often in the right lobe of 
the liver, which grows rapidly, caus-
ing the development of cysts as a result 

FIGURE 1. Abdominal ultrasound shows large heterogeneous mass 
(arrow) in the right lobe of the liver with limited blood flow.

FIGURE 2. Axial CT scan shows a well-circumscribed, low attenu-
ated mass in the right lobe of the liver.

FIGURE 3. Comparison of arterial and venous phase coronal CT scans show a well-circumscribed low attenuated mass with peripheral rim 
in the arterial phase (A) and a low attenuated mass with ill-defined high attenuation regions and enhanced rim in the delayed phase (B).
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of necrosis. On ultrasound UES typ-
ically appears as a well-defined het-
erogeneous echogenic hepatic mass 
with small anechoic areas. Computed 
tomography (CT) generally shows a 
well-defined, intrahepatic mass that is 
hypodense compared to surrounding 
parenchyma with various hyperdense 
septae and solid portions throughout. 
CT may also reveal a thin, dense rim 

surrounding the tumor, which on patho-
logic exam corresponds to a fibrous 
pseudocapsule. Comparison of pre- 
and postcontrast CT scans may show 
a more prominent low attenuated mass 
in the postcontrast phase.3 Using mag-
netic resonance imaging (MRI), UES 
appears as a hypointense and hyperin-
tense signal on T1- and T2-weighted 
images, respectively. Contrast MRI 

often shows a heterogeneous enhance-
ment of the mass, which is most prom-
inent in the late portal venous phase.4 
UES is often misdiagnosed as a cystic 
mass or hematoma based on the cystic 
appearance seen on CT and MRI. Over-
all, ultrasound gives a more accurate 
depiction of the solid tumor consistency 
and allows for a more precise differen-
tial diagnosis. 

FIGURE 4. Abdominal ultrasound shows a large heterogeneous mass 
(arrow) located centrally in the liver with a small amount of blood flow. 

FIGURE 5. Axial CT scan shows a low attenuated mass right lobe 
of the liver extending to the left lobe with areas of high attenuation 
and ill-defined borders.
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FIGURE 6. Comparison of arterial and venous phase coronal CT scans show a large heterogeneously low attenuated mass with vessels 
coursing through it (A) and a low attenuated mass that has filled in during the delayed phase (B).
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Ultimately, the diagnosis of UES 
requires a combination of clinical 
history, radiographic imaging and 
pathological examination. While 
immunohistochemistry can be key 
in confirming this diagnosis, tumor 
markers are rarely consistent from case 
to case. Most often tumor cells are pos-
itive for a1-antitrypsin and vimentin. 
Markers CK, CK19, actin, desmin, and 
CD56 are inconsistently positive.5

While UES is generally associated 
with a poor prognosis, early diag-
nosis and an aggressive multimodal 
treatment approach can significantly 
increase survival time. The ideal 
treatment includes complete surgi-

cal resection with negative margins. 
Since complete resection is not always 
feasible, surgical resection with neo-
adjuvant and adjuvant chemotherapy 
and radiation to sites of metastasis has 
improved mean survival time from 
12 months to 52 months.2 A signifi-
cant increase in survival time has been 
shown in patients who have undergone 
tumor resection followed by adjuvant 
transcatheter arterial chemoemboliza-
tion. One study shows a tumor recur-
rence was delayed from 14 months to 
30 months when transcatheter arterial 
chemoembolization was used.6 Ortho-
pnoic liver transplant (OLT) has been 
successful as a therapeutic option for 

patients with unresectable tumors.4 

18-fluorodeoxyglucose positron emis-
sion tomography/computed tomog-
raphy is useful in staging, monitoring 
therapy and evaluation of recurrence.2 

CONCLUSION
Undifferentiated embryonal sar-

coma of the liver is a rare and highly 
aggressive primitive mesenchymal 
neoplasm that should be considered 
in pediatric patients presenting with 
a right upper quadrant mass and non-
specific constitutional symptoms. An 
early, accurate diagnosis and prompt 
introduction of treatment is directly 
related to a better prognosis and 
increased survival rate.
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FIGURE 7. PET Scan shows FDG-avid, large, lobulated heterogeneous mass in the liver. 
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