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Introduction: Undifferentiated embryonal sarcoma of the liver (UESL) is a rare and aggressive malignant tumor, with nonspecific clinical
symptoms and radiological features. Less than 150 cases have been reported in adults across the world.
Presentation of Case: We report a case of an extremely rare subtype of UESLwith epithelioid features in a 29-year-old woman, presenting
as a cystic lesion of 27× 17 cm, completely subverting the right hepatic lobe. She underwent a right hepatectomy with anterior approach,
complete hilum lymphadenectomy and partial diaphragmatic resection for local infiltration, followed by systemic chemotherapy. She
remains with no evidence of disease and liver mass has been restored after 6 months.
Discussion: The present case report represents the second case of UESL with epithelioid features described across the world. The
immunohistochemical expression pattern, cytokeratin (CK)19 + and CK7 –, strongly suggests an origin of this epithelioid component
from native biliary cells and not from a reshaped ductal plate. Due to the rarity of this form, to date it is impossible to define the prognostic
impact of this subtype of UESL, and treatment remains challenging.
Conclusion: UESL is associated with a poor prognosis, especially in adults, but a comprehensive and multidisciplinary treatment based
on radical resection and adjuvant therapy may provide a survival benefit. Surgical excision with negative margins remains mandatory to
diagnose and treat UESL.
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Introduction
Undifferentiated embryonal sarcoma of the liver (UESL)
is a rare, undifferentiated, and aggressive malignant tumor
originating from primary mesenchymal tissue [1]. It was
formally distinguished from other embryonal tumors and
introduced as an independent form in 1978 by Stocker and
Ishak [2]. UESL represents the third most common primary
liver malignancy.
UESL affects mainly infants, among whom it has no sex
predilection. It is rather uncommon in adults, with a slightly
female preference. Since UESL was first described, less
than 150 cases have been reported in adults across the world
[3, 4].
Because of its rarity and its nonspecific clinical symptoms
and radiological features, UESL can represent a significant
diagnostic challenge that can lead to a delay in appropriate
management.
UESL usually occurs as a single and well-circumscribed le-
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sion, often larger than 10 cm, and it consists of both solid
and cystic components, with additional areas of hemorrhage
and necrosis. Diagnosis relies on pathological and immuno-
histochemical examinations; a key feature is the presence of
a population of spindle, ovoid, and large anaplastic multi-
nucleated cells. This tumor is typically composed of un-
differentiated mesenchymal cells and a mucus matrix, with
frequent giant cells and eosinophilic bodies [5].
Herein, we present an extremely rare subtype of UESLwith
epithelioid features in a 29-year-old woman. To date, we
have found just one other similar case reported in the sci-
entific literature, in a 50-year-old man [6]. This report de-
scribes the second known case of UESL with epithelioid
features, representing a true singularity among rare dis-
eases.

Case Presentation
A 29-year-old woman was referred to the emergency de-
partment (ED) for the persistence of low back pain, abdom-
inal tenderness, and dyspnea. Her family history was unre-
markable with no pre-existing systemic disease. She had
been working in a riding stable.
At physical examination, a marked epigastric tenderness
was noticed. Upon arrival to the ED, an abdominal ultra-
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sound was obtained, showing a giant anechoic lesion with
an internal hyperechoic and heterogeneous mass.

The abdominal contrast-enhanced (ce)-computed tomogra-
phy (CT) scan (Fig. 1) revealed an enormous, hypodense,
and heterogeneous cystic lesion of 27× 17 cm, completely
subverting the right hepatic lobe and containing two solid
components of 3.5 cm and 6 cm, with mild and marked
enhancement in arterial and delayed phases, respectively.
Once transferred to the ward, Magnetic Resonance imaging
(MRI) confirmed a well-defined polylobed lesion of high
signal intensity on T2-weighted images and low signal in-
tensity on T1-weighted images (Fig. 2).

Laboratory tests showed alpha-fetoprotein 41.8 UI/mL (n.v.
<6.7 UI/mL), CA 19–9 5.9 UI/mL (n.v. <37 UI/mL),
carcinoembryonic antigen (CEA) <0.3 Ng/mL (n.v. <5
Ng/mL), and a normal liver test. An indocyanine green
clearance test indicated that the retention rate at 15 minute
(R15) was 1.2%, and the plasma disappearance rate (PDR)
was 29.5%.

Serological screening for Echinococcus was negative.
However, due to the high suspicion of hydatid cyst based on
her job-related risk and ultrasound, and knowing that sero-
logical test sensitivity is inversely related to the degree of
sequestration of the echinococcal antigens inside cysts [7],
prophylactic albendazole was administered.

After discussing the case at the multi-disciplinary team
(MDT)meeting, we decided to perform intraoperative anal-
ysis of cystic fluid in order to rule out Echinococcus infec-
tion with the lowest risk of anaphylactic reactions, and, in
case of negative result, to excise en bloc the lesion.

Intraoperatively we found a voluminous cystic lesion oc-
cupying the entire right hemiabdomen and causing a shift
of the falciform ligament and hepatic hilum. Fluid content
was sent for pathological examination, with no evidence of
parasites. However, extemporaneous histological exami-
nation of the solid smaller mass contained in the cystic le-
sion demonstrated hepatocellular carcinoma cell lines. As
planned preoperatively, right hepatectomy with anterior ap-
proach, complete hilum lymphadenectomy, and partial di-
aphragmatic resection for local infiltration were performed.
Transhepatic anterior approach to the inferior vena cava
(IVC) was chosen to improve vascular control, and limit
hepatic mobilization and tumor spread, removing en bloc
the lesion with the infiltrated diaphragm [8]. This technique
required the hanging maneuver for liver transection, origi-
nally introduced to resect large hepatic tumors [9].

The postoperative course was uneventful, and the pa-
tient was discharged on post-operative day 7. Af-
ter 3 months, she began chemotherapy with six cycles
of vincristine, doxorubicin ifosfamide, and sodium-2-
mercaptoethanesulphonate (MESNA). CT scan follow-up
at six months was negative for oncological disease, and it
showed a complete restoration of her liver mass (Fig. 3).

Final Diagnosis
The right hepatic lobe (24× 12× 2 cm) was almost entirely
replaced by a giant cyst with a diameter of 19 cm, contain-
ing hemorrhagic fluid and a solid yellowish component of
16 cm, supple and partially exophytic, with an “iceberg”
pattern of growth infiltrating the right diaphragm for 4 cm
(Fig. 4).
Histology of the tumor showed a population of small “blue”
cells with a rounded or ovoid nucleus characterized by in-
tense chromatin and scarce cytoplasm; these cells were
grouped compactly in a perivascular position, separated by
intercellular edema with a myxoid appearance, and no spe-
cific pattern (Fig. 5). Many giant cells with large cyto-
plasm and a large, single, atypical nucleus or numerous nu-
clei were interposed; between them we found some cells
of “monstrous” appearance and size (diameter between 60
and 110 microns). We found additional scattered cells
with large cytoplasmic adipocyte-like vacuoles, signs of
haemophagocytosis, large pinkish amorphous extracellular
globular accumulations, and areas of necrosis.
In other areas we found a population of cells with a dis-
tinct epithelioid appearance of eosinophilic cytoplasm and
polygonal edges, aggregated in trusses and cords, and in-
serted in the context previously described with a mitotic in-
dex of 25 × 10 high-power field (HPF) (Fig. 6).
Cyst walls were composed by atypical cells that were par-
tially round, partially fusiform, and stellate, with marked
vascular dilatation. In this context we found intense and
widespread immunohistochemistry positivity for CD56 in
both medium-small and large cells; these were negative for
synaptophysin and Neuron-specific enolase (NSE).
Immunohistochemistry showed widespread positivity in all
cells for Vimentin; moderate positivity for Smooth Mus-
cle Actin; weak but widespread positivity for Sarcomeric
Actin; moderate positivity for Desmin; widespread positiv-
ity for CD34; focal positivity in small cell groups for pooled
anticytokeratin monoclonal antibodies AE1/AE3 and cy-
tokeratin (CK)19; negativity for Alphafeto Protein, p40,
Perforin, and CK7; and positivity in inflammatory cells for
CD68.
Epithelioid cell section showed intense andwidespread pos-
itivity for Vimentin; widespread positivity for SmoothMus-
cle Actin in interposed spindle cells; widespread positivity
for CK pool AE1/AE3 and CK19 in epithelioid cells; areas
of positivity for S100 in epithelioid cells; and negativity for
Hep-Par1, Sarcomeric Actin, CK7, CK20, chromogranin,
and synaptophysin (Fig. 7).
Based on pathological and immunohistochemical exami-
nations we made a final diagnosis of UESL (according to
WHO2019) with epithelioid areas, G3 (G3; N1; M3); TNM
staging system: pT1 (sec. AJCC VIII Ed.).

Discussion
Undifferentiated liver embryonal sarcoma, also known as
malignant mesenchymoma, mesenchymal sarcoma, un-



3 Ann. Ital. Chir., ?, ?, 2024

Alessia Kersik, et al.

Fig. 1. Preoperative Sagittal and Coronal ce-CT scan. (A) Sagittal contrast-enhanced (ce)-computed tomography (CT) scan frame
showing the antero-posterior diameter of the lesion. (B) Coronal ce-CT scan frame showing the cranio-caudal extension of the mass, the
elevation of the right hemidiaphragm, and the left shift of the left hemiliver and hepatic hilum.

Fig. 2. Preoperative Magnetic Resonance scan. (A) T2-weighted Magnetic Resonance imaging (MRI) scan showing a well-defined
polylobed lesion of high signal intensity. (B) T1-weighted MRI scan showing low signal intensity with the invasion of the Glisson’s
capsule.

differentiated rhabdomyosarcoma, fibromyxosarcoma, and
lipo-fibrosarcoma of the liver, is a rare tumor, most often
occurring in late childhood (at the age of 6–10 years), and
is extremely uncommon in adults [10].

Diagnosis is mostly incidental; UESL can be asymptomatic
or have non-specific clinicalmanifestations, such as nausea,

vomiting, weight loss, fever, abdominal pain, and bloating
[5]. In most cases laboratory liver tests and tumor markers
are normal. Our patient presented with an increased level
of alpha-fetoprotein (41.8 UI/mL), whereas other oncolog-
ical markers were negative. UESL diagnosis cannot rely
on radiological features; no specific imaging and no typical



4 Ann. Ital. Chir., ?, ?, 2024

Alessia Kersik, et al.

Fig. 3. Postoperative CT scan. (A,B) Coronal and sagittal CT scan frames showing the complete restoration of liver mass, now free to
fill the right hypochondrium; no sign of tumour recurrence.

Fig. 4. Macroscopic appearance. (A) The right hepatic lobe (24 × 12 × 2 cm) containing the giant cyst, now emptied. (B) The
hemorrhagic and necrotic content of the giant cyst.

signs are described in the literature [11].
The CT scan revealed an enormous, hypodense, and het-
erogeneous cystic lesion of the liver containing two solid
components. These characteristics are shared among dif-
ferent benign cystic entities, such as biliary cystadenomas,
hydatid cyst disease, abscess, mesenchymal hamartoma,
or venolymphatic malformations [1, 12, 13]. The MRI
showed a high heterogeneous signal on T2-WI and low sig-
nal on T1-WI, as already described in literature for UESL
[14].
In our case, there was no discrepancy between US and
CT/MRI appearance. In the literature, in contrast, it is of-
ten described as having a predominantly solid appearance
at US, and a cyst-like appearance on CT/MRI [14].
UESL is characterized by a high-grade proliferation of un-
differentiated cells with no specifically oriented differen-
tiation. This tumor has a very heterogeneous histology,
with a morphology that can vary considerably depending

on the area of examination [11]. Some areas may appear
to be composed of a relatively uniform sheet of undifferen-
tiated cells, whereas other areas demonstrate wildly pleo-
morphic anaplastic cells, some with multinucleation and
a myxosarcomatous background. The immunohistochem-
istry characteristics of embryonal sarcoma of the liver have
no specific or diagnostic immunophenotype, variably stain-
ing with Cytokeratin, Vimentina, Alpha-1-antitrypsin, and
Alpha-1-antichymotrypsin [15].
In the medical literature, less than 150 pure sarcomatous
forms in adults across the world have been described [3, 4,
16], but the epithelioid feature has been reported in only
one other adult case [6], and it has never been described in
childhood.
To the best of our knowledge, the present case report rep-
resents the second case described across the world, and
the first with an accurate description of histology. We
found different cords of polygonal epithelioid cells with



5 Ann. Ital. Chir., ?, ?, 2024

Alessia Kersik, et al.

Fig. 5. Small “blue” cells population. Small “blue” cells with multiple nuclei characterized by intense chromatin and scarce cytoplasm,
an index of high mitosis. These cells were grouped in a perivascular position, separated by intercellular edema with a myxoid appearance.

Fig. 6. Magnification frame of an area with a distinct epithelioid appearance. Cells are aggregated in trusses and cords. Mitotic
index: 25 × 10 high-power field (HPF).

eosinophilic cytoplasm and mitotic index: 25 × 10 HPF.
The associated expression pattern, CK19 + and CK7 –,
strongly suggests an origin of this epithelioid component
from native biliary cells and not from a reshaped ductal
plate [17, 18, 19]. Cytokeratin 19 is also renowned in the lit-
erature as a negative prognostic factor for poorly differenti-

ated hepatocellular carcinoma (HCC) [20]. Due to the rarity
of this form, to date it is impossible to define the prognostic
impact of this immunophenotype expression in UESL.
A standard treatment strategy for UESL has not been yet
established, and there is no specific drug for its treat-
ment [21]. Partial hepatectomy, with adjuvant or neoad-
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Fig. 7. Epithelioid immunohistochemistry. Epithelioid cells with an immunohistochemistry positivity for CK pool and AE1/AE3 and
for CK19 and S100.

juvant chemotherapy, liver transplantation (LT), and radia-
tion have all been tested, but it remains difficult to define
the benefit of each treatment due to its rarity. Wu et al. [4]
found that radical R0 surgery, combined with chemother-
apy, is correlated with improved survival. On the other
hand, tumor size and extrahepatic tumor spread seem not to
impact disease-free and overall survival. Liver transplan-
tation for UESL has been performed for unresectable cases
and hepatic recurrence, with good results in overall survival
[4, 22, 23]. We performed a right hepatectomy with ante-
rior approach, complete hilum lymphadenectomy, and par-
tial diaphragmatic resection for a local infiltration, in order
to obtain negative margins of resection. The anterior ap-
proach, which includes no liver mobilization and the hang-
ingmaneuver, was conceived by Belghiti J et al [9], in order
to avoid tumor dissemination and to control deep parenchy-
mal bleeds. Indeed, the crucial point during resection of
bulkymasses is the safe control of the IVC and hepatic veins
because these tumors tend to push the right lobe forward and
hinder liver mobilization [23]. Currently, the most com-
mon drugs used in UESL are vincristine, actinomycin-D,
cyclophosphamide (VAC), ifosfamide, doxorubicina, or cy-
clophosphamide [21].

Our patient was treated with six cycles of Vincristine, dox-
orubicin ifosfamide, andMESNA. CT scan follow-up at six
months was negative for oncological disease.

UESL has a poor prognosis in adults, with a 5-year overall
survival (OS) rate of 48.2% compared to 84.4% in children
[21], but the real 5-year overall survival of the UESL with
epithelioid features remains unclear because this is only the

second case reported in the entire literature. The first case
described died after 3 months from the hospital discharge
for tumor recurrence [6]. Our patient is still alive after 7
months from the diagnosis. They both had a local extra-
hepatic infiltration (respectively of the omental adipose tis-
sue and of diaphragm), but the first case described refused
adjuvant therapy.

Conclusion

UESL is a rare tumor that rarely occurs in adult patients.
There are no specific test or signs to diagnose UESL,
and multidisciplinary collaboration is fundamental for sus-
pected cases. The histological epithelioid feature has been
described in only one other case in the world, and only
pathological examination can confirm the diagnosis. UESL
is associated with a poor prognosis, especially in adults, but
a comprehensive treatment based on radical resection and
adjuvant therapy may provide a survival benefit. Surgical
excision with negative margins remains mandatory to diag-
nose and treat UESL. Further studies are needed to clarify
pathogenesis, biological behavior, and treatment of this tu-
mor that remains a singularity among rare diseases.
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All data and any other materials used for the purpose of
the manuscript are available from the corresponding author
under reasonable request.



7 Ann. Ital. Chir., ?, ?, 2024

Alessia Kersik, et al.

Author Contributions
KA and BGr designed and wrote the research study. BGi
and CMS provided help and advice on histological exami-
nations. BA, GA, GE, GS and CC analyzed the data. All
authors contributed to editorial changes in the manuscript.
All authors read and approved the final manuscript. All au-
thors have participated sufficiently in the work and agreed
to be accountable for all aspects of the work.

Ethics Approval and Consent to Participate
The study was conducted in accordance with the Helsinki
Declaration. Since our study is a case report, it is exempt
from ethical approval and the consent was waived. But it
was authorized by University of Milan.

Acknowledgment
Not applicable.

Funding
This research received no external funding.

Conflict of Interest
The authors declare no conflict of interest.

References
[1] Putra J, Ornvold K. Undifferentiated embryonal sar-
coma of the liver: a concise review. Archives of Pathology
& Laboratory Medicine. 2015; 139: 269–273.
[2] Stocker JT, Ishak KG. Undifferentiated (embryonal)
sarcoma of the liver: report of 31 cases. Cancer. 1978;
42: 336–348.
[3] Ziogas IA, Zamora IJ, Lovvorn Iii HN, Bailey CE,
Alexopoulos SP. Undifferentiated Embryonal Sarcoma of
the Liver in Children Versus Adults: A National Cancer
Database Analysis. Cancers. 2021; 13: 2918.
[4] Wu Z, Wei Y, Cai Z, Zhou Y. Long-term survival out-
comes of undifferentiated embryonal sarcoma of the liver:
a pooled analysis of 308 patients. ANZ Journal of Surgery.
2020; 90: 1615–1620.
[5] Zhang C, Jia CJ, Xu C, Sheng QJ, Dou XG, Ding Y.
Undifferentiated embryonal sarcoma of the liver: Clinical
characteristics and outcomes. World Journal of Clinical
Cases. 2020; 8: 4763–4772.
[6] Jiang P, Jiao Y, Niu CY, Liu YH. Undifferentiated em-
bryonal sarcoma of the liver with epithelioid features in an
adult patient: A case report. Medicine. 2021; 100: e28265.
[7] Nunnari G, Pinzone MR, Gruttadauria S, Celesia BM,
Madeddu G, Malaguarnera G, et al. Hepatic echinococco-
sis: clinical and therapeutic aspects. World Journal of Gas-
troenterology. 2012; 18: 1448–1458.
[8] Coppa J, Citterio D, Cotsoglou C, Germini A, Piccioni
F, Sposito C, et al. Transhepatic anterior approach to the
inferior vena cava in large retroperitoneal tumors resected

en bloc with the right liver lobe. Surgery. 2013; 154: 1061–
1068.
[9] Belghiti J, Guevara OA, Noun R, Saldinger PF, Kian-
manesh R. Liver hanging maneuver: a safe approach to
right hepatectomy without liver mobilization. Journal of
the American College of Surgeons. 2001; 193: 109–111.
[10] Li XW, Gong SJ, Song WH, Zhu JJ, Pan CH, Wu
MC, et al. Undifferentiated liver embryonal sarcoma in
adults: a report of four cases and literature review. World
Journal of Gastroenterology. 2010; 16: 4725–4732.
[11] Huang J. Undifferentiated Embryonal Sarcoma of the
Liver in Adults. Liver Cancer. 2021.
[12] Kallam A, Krishnamurthy J, Kozel J, Shonka N. Un-
differentiated Embryonal Sarcoma of Liver. Rare Tumors.
2015; 7: 6009.
[13] Kamrani K, Patel A, Guerrieri C, Bethel CAI, Phatak
T. Undifferentiated embryonal sarcoma of the liver mim-
icking venolymphatic malformation. Radiology Case Re-
ports. 2019; 14: 795–799.
[14] Gomes F, Melo D, Esteves C, Lima B, Carneiro
F, Oliveira P. Undifferentiated embryonal sarcoma of the
liver: A rare hepatic tumor and its related characteristic ra-
diological features. Radiology Case Reports. 2021; 16:
646–650.
[15] Kiani B, Ferrell LD, Qualman S, Frankel WL. Im-
munohistochemical analysis of embryonal sarcoma of the
liver. Applied Immunohistochemistry & Molecular Mor-
phology: AIMM. 2006; 14: 193–197.
[16] ShuB, Gong L, HuangX, Cao L, Yan Z, Yang S. Undif-
ferentiated embryonal sarcoma of the liver in adults: Ret-
rospective analysis of a case series and systematic review.
Oncology Letters. 2020; 20: 102.
[17] Roskams T, Desmet V. Embryology of extra- and in-
trahepatic bile ducts, the ductal plate. Anatomical Record
(Hoboken, N.J.: 2007). 2008; 291: 628–635.
[18] Takahashi Y, Dungubat E, Kusano H, Ganbat D,
Tomita Y, Odgerel S, et al. Application of Immunohisto-
chemistry in the Pathological Diagnosis of Liver Tumors.
International Journal of Molecular Sciences. 2021; 22:
5780.
[19] Wang HL, Kim CJ, Koo J, Zhou W, Choi EK, Arcega
R, et al. Practical Immunohistochemistry in Neoplas-
tic Pathology of the Gastrointestinal Tract, Liver, Biliary
Tract, and Pancreas. Archives of Pathology & Laboratory
Medicine. 2017; 141: 1155–1180.
[20] Kurebayashi Y, Ojima H, Tsujikawa H, Kubota N,
Maehara J, Abe Y, et al. Landscape of immune microenvi-
ronment in hepatocellular carcinoma and its additional im-
pact on histological and molecular classification. Hepatol-
ogy (Baltimore, Md.). 2018; 68: 1025–1041.
[21] Endo YK, Fujio A, Murakami K, Sasaki K, Miyazawa
K, Kashiwadate T, et al. Long-term survival of an adult pa-
tient with undifferentiated embryonal sarcoma of the liver
with multidisciplinary treatment: a case report and litera-
ture review. Surgical Case Reports. 2022; 8: 85.



8 Ann. Ital. Chir., ?, ?, 2024

Alessia Kersik, et al.

[22] Techavichit P, Masand PM, Himes RW, Abbas R, Goss
JA, Vasudevan SA, et al. Undifferentiated Embryonal Sar-
coma of the Liver (UESL): A Single-Center Experience and
Review of the Literature. Journal of Pediatric Hematol-
ogy/oncology. 2016; 38: 261–268.
[23] Babu BI, BigamDL, Gilmour SM, Dajani KZ, Shapiro
AMJ, Kneteman NM. Liver Transplantation in Locally

Unresectable, Undifferentiated Embryonal Cell Sarcoma.
Transplantation Direct. 2021; 7: e654.

Publisher’s Note: Annali Italiani di Chirurgia stays neu-
tral with regard to jurisdictional claims in published maps
and institutional affiliations.


	Introduction
	Case Presentation
	Final Diagnosis
	Discussion
	Conclusion
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest
	References

