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Abstract

literature.

the main treatment approach, especially for large tumors.

Background: Undifferentiated embryonal sarcoma of the liver (UESL) is a rare liver tumor accounting for 6-13%
of primary liver tumors. Accurate preoperative diagnosis is difficult, with a rather high misdiagnosis rate. Herein, we
reported a very large UESL treated with anatomical resection. Our case is amongst the largest pediatric UESLs in the

Case presentation: Herein, we report a 13-year-old girl presenting with right upper quadrant abdominal pain,
postprandial vomiting, and abdominal distention, in which radiographic imaging demonstrated a huge UESL

(28 x 20 x 12 cm). The patient was treated with partial hepatectomy and the 5 kg tumor was removed. The patient
was discharged in good condition, with no significant complaints in her follow-up.

Conclusions: Although different treatment strategies have been reported for UESL cases, anatomical resection is still

Keywords: Undifferentiated embryonal sarcoma, UESL, Hepatectomy, Liver resection, Malignant liver tumor

Background

Undifferentiated embryonal sarcoma of the liver (UESL)
is a rare liver tumor accounting for 6-13% of primary
liver tumors [1]. It is also termed as malignant mesen-
chymoma because of its mesenchymal origin [2]. Com-
monly, UESL is seen in children with a peak between
6 and 10 years but has also been reported in adults [3].
Common clinical characteristics of the disease include
abdominal pain, palpable mass, and fever [4], while radi-
ological features include cystic lesions in abdominal com-
puted tomography (CT) or magnetic resonance imaging
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(MRI) [5]. However, because of the low specificity of
imaging, lab findings, signs, and symptoms, it can be mis-
diagnosed as other liver lesions [6]. Although UESL is
considered a poor prognostic tumor, combined surgical
excision and chemotherapy are considered a favorable
treatment option, especially in large-sized tumors [1].

Herein, we intend to present one of the largest pediat-
ric UESLs reported in the literature with 5 kg weight and
28 x 20 x 12 cm size.

Case presentation

A 13-year-old girl with no significant past medical his-
tory presented with abdominal pain in the right upper
quadrant (since three months ago), postprandial vomit-
ing, and abdominal distention (since two months ago). A
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local physician had visited her, and abdominal sonogra-
phy and CT scan had been requested. Abdominal sonog-
raphy had shown heterogeneous predominantly solid
mass (14 x 14 cm) with cystic changes located in the
upper posterior part of the right lobe of the liver. Also,
in the CT scan of the abdomen, a well-defined soft tissue
density mass (12 x 11 x 9 ¢cm) in the right lobe of the liver
had been reported. She was referred to our hospital for
further evaluation.

In physical examination, she was afebrile with normal
vital signs and no signs of jaundice; however, abdominal
distention and a palpable mass in the right upper quad-
rant with severe tenderness were distinct. Laboratory
data showed leukocytosis and elevated liver enzymes and
direct hyperbilirubinemia. Alpha-fetoprotein was within
the normal range. The cystic lesion had been interpreted
as a benign lesion of the liver.

An abdominal CT scan revealed a large hypodense
lesion (200 x 156 x 172 mm) occupying the right lobe of
the liver. Faint peripheral and internal septation was seen
in the mass. Mild to moderate ascites was reported in
the abdomen and pelvic cavity. Also, the gallbladder was
normal in configuration with no stone or wall thickening
(Fig. 1). The possibility of a large mesenchymal hamar-
toma or an atypical hemangioma was considered. There-
fore, the patient was scheduled for operation without
receiving any episodes of radiotherapy or neoadjuvant
chemotherapy.

The patient underwent exploratory laparotomy. Intra-
operative findings showed a huge mass in the right liver
lobe (5 kg) (Fig. 2); therefore, right hepatectomy was
carried. Pathologic examination demonstrated a large
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Fig. 2 Surgical resection of a huge embryonal sarcoma of the liver

multilobulated mass in the liver (28 x 20 x 12 c¢m), with
extensive hemorrhage and necrosis. The mass was hem-
orrhagic, solid, and cystic with a gray to dark red color
involving hilum. Microscopic examination of the tumor
showed highly pleomorphic cells with many multinu-
cleated forms in a highly necrotic background. Tumor
cells showed hyperchromatic, highly anaplastic nuclei
with many mitoses (Ki-67 proliferative index was also
high, around 40%). PAS with diastase stain showed intra-
cytoplasmic PAS positive and diastase resistant glob-
ules (Fig. 3). Tumor cells were reactive with vimentin

the liver

Fig. 1 Computed tomography images of a hypodense lesion in the right lobe of the liver, in favor of a huge undifferentiated embryonal sarcoma of




Bahador et al. BMC Gastroenterology (2022) 22:2

Page 3 of 6

B 2 B,
ey -
NEHS v " ‘EE

LI o WRR TF

| . bad Lol % A e .‘"._ - v f-.v 2 : DN
Fig. 3 A A section from the embryonal sarcoma of the liver which shows highly cellular tumor with pleomorphic cells in myxoid and necrotic
background (H&E x250); B periodic acid-Schiff stain after diastase (dPAS) showing intracellular PAS positive diastase resistant hyaline globules

but non-reactive with smooth muscle antigen (SMA),
desmin, CD34, cytokeratin, hepatocyte-specific antigen
(HepPar-1), Myo-D1, and S100. Lymphovascular invasion
and satellite nodules were absent, and no lymph node
was identified. Negative epithelial marker (cytokeratin)
excluded epithelial tumors such as hepatoblastoma and
hepatocellular carcinoma. Another important differential
diagnosis was embryonal rhabdomyosarcoma, which was
also excluded by negative desmin and Myo-D1.

She was tumor-free following the surgery and dis-
charged 8 days postoperatively in good condition (Fig. 4).
She was also prescribed an adjuvant chemotherapy regi-
men, which during her follow-up, we discovered that she
refused to receive. The patient has been symptom-free
for 6 years after surgery, with no evidence of recurrence
of the tumor.

Discussion and conclusions

UESL is a mesenchymal-derived rare liver tumor that
is more common in children. Because of its rarity and
lack of specificity in clinical presentations and similar
imaging to other cystic lesions, it can be misdiagnosed
before surgery. Early diagnosis is important because of
the tumor’s poor prognosis, and even a survival time of
less than a year has been reported by Stocker and Ishak
in 1978 [7]. However, with the improvements in treat-
ment approaches in the last decades, UESL survival time
has been improved. Besides, complications can occur in
some cases with UESL. UESL cases have been reported
as rare entities in the literature. Wu et al. reported a total
of 308 UESL cases, including their case, in 131 articles till
2019 [4]. In the mentioned study, 219 (71.1%) of the cases
were children (under 18 years). Herein, we reported a
13-year-old girl with a very large UESL treated only with
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Fig. 4 Chest X-ray after surgical resection of a huge undifferentiated
embryonal sarcoma of the liver

anatomical resection. Table 1 demonstrates three cases of
pediatric UESL, along with our case, with tumor sizes of
above 20 cm [8-10].

Different treatment strategies have been used in the
reported UESLs. Total or partial resection of the liver is
the main treatment approach. Also, chemotherapy can
be beneficial. The combination of surgical resection and
chemotherapy is one of the best approaches for UESL
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Table 1 Cases of undifferentiated embryonal sarcoma of the liver with large-sized tumors
References Age (year), Sex Tumor size/weight Treatment Follow-up
Baron et al. [8] 13, male 25cm, 3 kg Right hepatic trisegmentectomy, 48 months tumor-
postoperative chemotherapy (six cycles:  free following the
cisplatin and adriamycin with vincristine,  treatment
ifosfamide, and etoposide)
Kamrani et al. [9] 11, female 25 x 19 x 14 cm (on T2-weighted MRI) Left lateral hepatectomy (not mentioned)
Plumblee et al. [10] 8, male 21 x 14 cm (the largest size observed in Neoadjuvant chemotherapy (one cycle: Well at 18 months
imaging) vincristine, actinomycin D, cyclophospha-  post-transplant
mide; three cycles: ifosfamide/doxoru-
bicin), orthotopic liver transplant, adjuvant
chemotherapy (two cycles: ifosfamide/
doxorubicin; one cycle: ifosfamide)
Bahador et al. (our case) 13, female 28 x 20 x 12 cm (weighing 5 kg) Exploratory laparotomy followed by right 6 years tumor-free

hepatectomy

MRI magnetic resonance imaging

[1]. However, a standard chemotherapy regimen is not
considered for UESL. Although surgical resection is the
main treatment strategy for UESL, in some conditions
such as large tumor size, attachment to vital struc-
tures, and no response to neoadjuvant chemotherapy,
it may become contraindicated. In these conditions,
orthotopic liver transplantation could be a beneficial
approach [10]. However, it is reported that extrahepatic
tumor spread cannot be considered as a contraindica-
tion for surgical resection [4]. Despite the mentioned
conditions, we showed that even a very large-sized
UESL tumor with the size of 28 x 20 x 12 cm in a pedi-
atric could be treated only with surgical resection and
without neoadjuvant and/or adjuvant chemotherapy.
Even though we referred the patient for completing her
treatment with adjuvant chemotherapy, considering the
very large size of the tumor, she refused chemotherapy.
However, the patient reported no signs of recurrence in
the follow-up six years following the surgery.

In addition to the mentioned treatments, other
options have been utilized in some cases. Radiation
therapy is used in several cases, but its effectiveness is
not completely determined [11]. Also, orthotopic liver
transplantation has been an effective alternative to total
surgical resection [10, 12].

Some complications can occur in UESL cases, such
as extrahepatic metastasis, which has been observed in
organs such as the lung, diaphragm, and peritoneum,
with a prevalence of approximately 20% [4]. Direct
involvement of the heart with inferior vena cava tumor
extension to the right atria has been reported [13]. Also,
tumor spontaneous rupture, which is a life-threatening
complication, should be considered [14, 15]. Further-
more, UESL recurrence rate is high [16]; so, an early
diagnosis is necessary to prevent fatal outcomes.

Finally, UESL can be misdiagnosed with other hepatic
lesions. Imaging shows a cystic lesion, and clinical
manifestation and laboratory tests are not specific. A
multidisciplinary approach is needed for an accurate
preoperative diagnosis; however, a lack of understand-
ing of UESL makes it difficult to diagnose the tumor
initially [6]. The differential diagnosis of UESL in chil-
dren can be hepatoblastoma, mesenchymal hamar-
toma, and embryonal rhabdomyosarcoma of the biliary
tree (Table 2) [3, 17-24]. Besides, although immunohis-
tochemistry is a helpful test for accurate diagnosis of
the tumor and ruling out other liver tumors, UESL has
no specific markers [25].

In conclusion, although the combination of surgi-
cal resection and chemotherapy is the optimal treat-
ment for UESL, we showed that treatment of very large
tumors, such as in our case, is possible only with ana-
tomical resection. However, disposing of the need for
adjuvant chemotherapy still requires further evidence
and studies. Generally, there are two important steps in
the management and treatment of UESL:

1. An early diagnosis to prevent the possible compli-
cations and increase the chance of survival in the
patients; keeping in mind the differential diagnosis of
the tumor

2. Considering therapeutic options and choosing the
best treatment for the patient, depending on the
patient’s condition; so far, surgical excision plays the
main role in the treatment.
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