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Case Report

Undifferentiated embryonic sarcoma of the adult liver with 
paraneoplastic syndrome: a case report
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Background: Undifferentiated embryonic sarcoma of the liver (UESL) is a rare primary liver sarcoma that mainly 
affects children. Since it was first reported in 1978, less than 100 cases of UESL in adults have been reported. Due 
to the lack of specificity of clinical symptoms and imaging findings, the misdiagnosis rate of UESL is very high, and 
the definite diagnosis is usually in the late stage. Paraneoplastic syndrome (PNS) is a clinical symptom caused by the 
production of hormones or hormone-like substances in some tumors. This report describes the clinical diagnosis 
and treatment of patients with these 2 rare disorders. The imaging, histological, and genetic manifestations of UESL 
are described. This study provides support for the clinical research progress of UESL.
Case Description: We report the case of a 57-year-old male with UESL and a progressive abdominal mass. 
Preoperative fine needle aspiration cytology (FNAC) of intrahepatic mass and postoperative routine pathology 
showed UESL. Ultrasound examination showed solid intrahepatic mass. Both computed tomography (CT) 
and magnetic resonance imaging (MRI) showed a large necrotic lesion in the right lobe of the liver. Laboratory 
examination showed leukocytosis [white blood cells (WBC): 10,005/μL]. The percentage of neutrophils 
increased (Ne%: 85%). Blood glucose was increased [glucose (Glu): 19.27 mmol/L]. Moderate anemia was 
observed [hemoglobin (Hb): 64 g/L]. Serum tumor markers (including AFP, PIVIKA, CA19-9, and CEA) 
were normal. Hepatitis virus markers [hepatitis B surface antigen (HBsAg) and antibodies to hepatitis C virus 
(anti‑HCV)] were negative. The patient presented with paraneoplastic symptoms such as fever, cough, night 
sweats, hyperinflammation, and hyperglycemia before surgery. After right hemihepatectomy, the paraneoplastic 
symptoms disappeared completely, and there was no recurrence in the follow-up for six months.
Conclusions: UESL is rare, especially in adults. The clinical manifestations of UESL are very similar 
to those of liver abscess and liver cystic tumor at the initial stage of the disease, for which differentiation 
is necessary. UESL should be considered when there is large cystic liver disease. FNAC is a good way to 
confirm the diagnosis. Complete resection of the tumor and postoperative chemotherapy is still the main 
treatment for UESL. The long-term effects of the therapeutic agents identified by genetic testing in this 
patient on the disease remain to be seen.
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Introduction

Undifferentiated embryonic sarcoma of the liver (UESL) 
was first reported in the literature in 1978 (1). Less than 100 
cases of UESL in adults have been reported so far. The early 
symptoms of UESL are similar to those of liver abscess and 
cystic liver disease, and it is difficult to distinguish clinically. 
Most of them are found in the middle and late stages, and 
the progression of UESL is extremely rapid. Metastases 
are present in most patients at the time of initial diagnosis, 
most often in the lung (2,3), pleural and peritoneal regions, 
and occasionally epidural and subcutaneous zones (4). 
The Surveillance, Epidemiology, and End Results (SEER) 
database analysis showed that UESL in adult patients 
mainly affected males, and the prognosis was significantly 
worse than that in children (5); the risk of death was 
significantly higher for adults than pediatric patients (6). 
The right lobe of the liver is a common site for UESL (7).

Complete resection of the tumor and postoperative 
chemotherapy is still the main treatment for UESL  
(8-11). Compared with radical resection alone, this 
treatment can improve overall survival and disease-free 
survival (12-14). However, negative surgical margins have 
not been associated with improved survival (15). Liver 
transplantation seems to be a reasonable alternative for 
patients without extrahepatic manifestations when multiple 
hepatic UESL lesions are present and prior chemotherapy 
prohibits secondary resection (16-19). However, most 
patients with UESL are in the middle and late stages when 
they are diagnosed, accompanied by poor liver function 
and a variety of complications, and cannot tolerate surgical 
treatment.

The drug regimens  reported in  the  l i terature 

are as follows: paclitaxel-cisplatin-ifosfamide (20);  
pembrolizumab (21); gemcitabine and docetaxel (3) and 
other schemes. However, there is still no unified standard 
for the overall drug treatment plan.

This report describes the clinical diagnosis and 
treatment of two rare diseases of UESL and PNS. The 
imaging, histological, and genetic manifestations of 
UESL are described. This study provides support for 
the clinical research progress of UESL. We present the 
following article in accordance with the CARE reporting 
checklist (available at https://tcr.amegroups.com/article/
view/10.21037/tcr-22-2689/rc).

Case presentation

A 57-year-old man had presented to a local hospital 
3 months previously with abdominal pain, high fever, 
night sweats, abdominal distension, lethality, nausea and 
vomiting, sudden weight loss (−4 kg), and progressive 
abdominal mass enlargement. The symptoms were highly 
similar to those of liver abscess. Ultrasound examination 
showed solid intrahepatic mass and splenomegaly. He 
was referred to the General Hospital of Central Theater 
Command in Wuhan because his symptoms did not 
improve after empiric antibiotic treatment. On admission, 
physical examination showed that the abdomen was slightly 
distended, and the liver was palpable under the costal 
margin (about 4 transverse fingers). Laboratory examination 
showed leukocytosis [white blood cells (WBC): 10,005/μL].  
The percentage of neutrophils increased (Ne%: 85%). 
Blood glucose was increased [glucose (Glu): 19.27 mmol/L].  
Moderate anemia was observed [hemoglobin (Hb):  
64 g/L]. Serum tumor markers (including AFP, PIVIKA, 
CA19-9, and CEA) were normal. Hepatitis virus markers 
hepatitis B surface antigen (HBsAg) and antibodies to 
hepatitis C virus (anti-HCV)] were negative. Fifteen 
minutes retention rate of indocyanine green (ICGR15) was 
determined: 15%, Child-Pugh grade: B. On admission, 
abdominal computed tomography (CT) showed right 
hepatic lobe mass, hepatosplenomegaly, and ascites. Liver-
specific contrast-enhanced magnetic resonance imaging 
(MRI; contrast media) showed the following: (I) huge 
mass in the right lobe of the liver (extensive necrosis in 
the lesion), limited and mild dilatation of intrahepatic 
bile duct in the lower segment of the right anterior lobe, 
possible neoplastic lesion or abscess; (II) splenomegaly, 
massive fluid accumulation in the abdominal cavity, and 
edema of the gallbladder wall (Figure 1). After admission, 
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Figure 1 The liver margin is relatively smooth, and a huge cauliflower shape can be seen in the right lobe of the liver, with a maximum cross 
section of about 12 cm × 10 cm × 12.5 cm. The DWI sequence shows mixed high-signal shadow, with non-uniform dynamic enhancement, 
lacy enhancement, high/slightly low signal in hepatobiliary phase, and a large range of low-signal shadow without enhancement was 
observed in the lesion. A short T1/T2 signal nodule can be observed on the wall of the lesion, which shows a low signal on DWI sequence 
and no enhancement on dynamic enhancement. The size of the liver tissue is 30 cm × 20 cm × 15 cm, and the clinical part was dissected. A 
gray and white mass (13 cm × 9 cm × 8 cm in size) was found close to the liver capsule and 0.5 cm away from the liver resection margin. The 
solid property was unclear, and the cut surface of the remaining liver tissue was grayish yellow and soft. DWI, diffusion-weighted imaging.

symptomatic treatment such as anti-infection, blood 
transfusion, liver protection, and fluid replenishment 
were given, human blood albumin was supplemented, 
ion disorder was corrected, and blood glucose was 
strictly controlled. He received fine needle aspiration 
cytology (FNAC) of the intrahepatic mass in the local 
hospital and pathological return showed spindle cell 
malignant tumor with large area of necrosis. Combined 
with the results of immunohistochemistry (IHC), UESL 
was considered. The results of IHC were as follows: 
Vimentin(+), CD68(+), P53(clone:DO-7)(+, mutant), 
CK19(−), CK(−), CK8/18(−), Arginase-1(−), CD34(−), 
Hep-1(−), ERG(−), CD117(−), Dog-1(−), Desmin(−), 
SMAS-100(−), Ki-67(clone:7B11)(70%+). There was no 
previous history of malignant tumor, and the diagnosis was 

clear. Right hemihepatectomy and cholecystectomy were 
performed. Intraoperative exploration of the abdominal 
cavity revealed liver enlargement with cirrhotic changes. 
A hard mass of about 12 cm × 10 cm was observed in the 
right lobe of the liver near the diaphragm. Reexamination 
of Hb after intraoperative blood transfusion showed  
89 g/L. Immediately after surgery, paraneoplastic symptoms 
such as fever, cough, night sweats, high inflammatory values 
(C-reactive protein up to 20.66 mg/dL) and hyperglycemia 
(Glu up to 22.3 mmol/L) completely decreased within a 
few hours (Figure 2). On the night after surgery, the patient 
appeared indifferent. Blood gas analysis showed that Hb 
was 87 g/L and central venous pressure (CVP) was 6. 
The patient was deemed to have poor blood volume and 
potentially at risk of shock, so symptomatic treatment such 
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Figure 2 On admission, the patient had a CRP of 12.54 mg per deciliter and an increase in leukocytes (10,005/μL). The highest preoperative 
CRP was 20.66 mg/dL, and the white blood cell peaked at 22,720/μL on the day of surgery. There was a sharp decrease in inflammation 
immediately after surgery. Leukocytes returned to normal on postoperative day 1 (7,800/μL), and CRP returned to normal on postoperative 
day 7 (0.75 mg/dL). CRP, C-reactive protein; WBC, White blood cells.

as expansion was continued. The postoperative pathological 
return was consistent with the preoperative FNAC results. 
UESL was considered, no nerve invasion was observed, no 
intravascular tumor thrombus was observed, and the liver 
resection margin was negative. During the follow-up of 6 
months after surgery, the patient’s blood and liver function 
showed no significant abnormalities. The patient received 
chemotherapy combined with traditional Chinese medicine 
at a local hospital (details are unknown). There was no 
evidence of recurrence in CT, MRI, and abdominal color 
Doppler ultrasonography after treatment. The patient’s 
history timeline is shown in (Figure 3).

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the 
Declaration of Helsinki (as revised in 2013). Written 
informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal.

Discussion

UESL is a rare and aggressive tumor that usually occurs in 
older children, but there have been some cases in adults. 
UESL has no characteristic imaging findings, and the 
preoperative imaging misdiagnosis rate is extremely high. 

Adult UESL is often misdiagnosed as liver abscess (22),  
hepatic echinococcosis (20,23-26),  hepatocellular  
carcinoma (27), and so on. Some studies suggest vigilance 
against UESL when the following characteristics are 
present (28): CT and MRI mostly show cystic masses in 
irregular soft tissues, with low density in the cystic part, a 
slightly high density of flocculent or cord-like separation, 
or with mural nodules; mild-to-moderate inhomogeneous 
enhancement of thin walls and septa; ultrasonography shows 
mostly solid lesions. The inconsistency between ultrasound 
and CT/MRI imaging may be helpful to improve the 
accuracy of preoperative diagnosis (29). When there is a 
large solitary cystic focus of liver disease (30) or systemic 
lupus erythematosus (SLE) with hepatic mass (31), UESL 
should also be considered. Since primary hepatocellular 
carcinoma (HCC) or peritoneal carcinoma can be converted 
into mesenchymal and epithelial differentiation, the 
coexistence of epithelial differentiation of tumor cells and 
carcinoma should be excluded to confirm the diagnosis of 
UESL (32). However, preoperative FNAC of the lesion will 
make the diagnosis of UESL more conclusive (26); others 
hold the opposite view that this procedure may cause tumor 
dissemination (33).

Histologically, cases of UESL are characterized by 
anaplastic cells with eosinophilic cytoplasm and exotic 
nuclei, often with atypical mitosis and spindles in the 
myxoid stroma. Small round cells and extramedullary 
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Patient's first visit→
Symptoms: High fever, night sweats, abdominal 
distension, lethargy, nausea and vomiting, 
sudden weight loss (−4 Kg) and progressive 
enlargement of abdominal mass.

Preperative evaluation→15 minutes retention 
rate of indocyanine green (ICGR15) was 
determined: 15%, Child-Pugh grade: B. 

Treatment→Primary treatment: 
Right hemihepatectomy and 
cholecystectomy were performed.

Patient was discharged→Adjuvant therapy: 
Patient received chemotherapy combined 
with traditional Chinese medicine at a local 
hospital (details are unknown).

Diagnoses→Diagnostic methods→(pre-
operation) FNAC biopsy, IHC, plain CT scan, 
MRI and abdominal ultrasound. /(post-
operation) Postoperative specimen pathology.

Postoperative assessment→Indicators of 
paraneoplastic syndrome-associated inflammation 
returned to normal on the first postoperative day.
Other postoperative biochemical indicators were 
normal 7 days after surgery.

Follow-up visits→Patient was stable and drug- 
associated adverse conditions were tolerated.
No significant abnormalities were found in 
the three months and six months after the 
operation.

2022-04-10

Relevant Past Medical History

(symptoms, diagnoses, interventions)

2022-04-14

2022-05-06

2022-04-15/2022-04-21

2022-04-13/2022-04-21

2022-04-09

2022-07-19/2022-10-15

Figure 3 Medical history timeline of patient. FNAC, fine needle aspiration cytology; IHC, immunohistochemistry.

Figure 4 The tumor was located in the liver and showed diffuse growth with massive coagulation necrosis. The tumor cells had no structural 
arrangement, highly heterotypic spindle and pleomorphic cells, red cytoplasm, common singular nuclei and multinucleated tumor cells, 
numerous mitotic figures, and pathological mitosis. H&E staining, 40×; H&E staining, 100×; H&E staining, 400×.

hematopoiesis have been observed in a few cases (34). 
Considerable necrotic areas are seen in most specimens 
(Figure 4). Multiple vascular infiltrations and local fibrous 
capsule infiltration into the liver capsule are often indicative 
of a poor prognosis (24). Resistance to Periodic Acid-Schiff 
stain (PAS) is a typical histological feature of UESL (32).

We used the next-generation sequencing (NGS; high-

throughput sequencing) plus IHC assay for genetic testing 
of postoperative tissue samples. The genes related to drug 
sensitivity/resistance, drug toxicity, and tumor prognosis 
were detected, and some of the genes showed mutations. 
(I) Tumor mutation burden (TMB) high (TMB-H): TMB 
is a predictor of immunotherapy. The TMB-H phenotype 
indicates that the tumor is more likely to respond to 



Luan et al. UESL of the adult with PNS: a case report4470

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2022;11(12):4465-4473 | https://dx.doi.org/10.21037/tcr-22-2689
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Figure 5 Using immunohistochemistry partial positivity for CD68 (A, 200×), partial positivity for CD163 (B, 200×), positivity for INI1 (C, 
200×), Tp53 missense mutation (D, 200×), positivity for SMA (E, 200×), diffuse positivity for vimentin (F, 200×).

immunotherapy. (II) AT-rich Interaction Domain 1A 
(ARID1A) mutation: ARID1A is a tumor suppressor gene, 
which encodes a protein that is an important subunit of the 
SWI/SNF complex. Its dysfunction can lead to abnormal 
chromatin remodeling, which can lead to cancer and other 
diseases. (III) TP53 mutation: the TP53 gene encodes a 
tumor suppressor protein that regulates the expression 
of target genes in response to different cellular stresses, 
thereby inducing cell cycle arrest, apoptosis, senescence, 
DNA repair, or metabolic changes. Mutations in the TP53 
gene are associated with a variety of human cancers. A 
point mutation (C>G) at nucleotide 215 (C.215C >G) in 
the TP53 gene in this patient resulted in replacement of 
the tyrosine at codon 163 with an aspartic acid. It has been 
reported (35) that a point mutation (C>T) at nucleotide 
13379 (G.13379 C>T) in the TP53 gene resulted in 
the substitution of methionine at codon 248 (R248W) 
by arginine. A missense mutation of TP53 gene: The 
identification of TP53 mutation/deletion in UESL may 
play a guiding role in preoperative diagnosis (36). At the 
same time, the involvement of TP53 in the treatment of 
UESL through a new targeted approach is also conducive 
to the development of novel therapeutic strategies for 
UESL (37). (IV) The significance of other hot genes, such 
as KIT mutation and MET mutation, is still unclear. (V) 
The results of IHC staining of the postoperative specimens 
of this patient (Figure 5) were PCK(−), EMA(−), VIM(+), 
SMA(partial +), Des(−), S-100(focal +), CD34(−), CK7(−), 
CK19(−), Hepa(−), CD10(partial +), Glypican-3(−), 
P53(mutant), Ki-67(+30%), MHB45(−), MelanA(−), CD68, 

CD163(partial +), INI1(+). At present, CD56, CD10, and 
BCL2 staining have been reported to be positive in UESL 
IHC, among which rhabdomyosarcoma and synovial sarcoma 
with high CD56 expression are of great significance for 
UESL treatment (14,25).

This genetic test suggested that this patient might 
benefit from 11 approved UESL treatments. They were 
targeted agents: regorafenib, pazopanib; immunotherapy 
drugs: pembrolizumab; chemotherapy drugs: docetaxel, 
liposomal doxorubicin, vinorelbine, epirubicin, eribulin, 
cyclophosphamide, gemcitabine, and doxorubicin.

UESL pat ients  often present  with progress ive 
abdominal mass enlargement, and most patients may 
present with abdominal pain, palpable mass, and normal 
alpha-fetoprotein (18). Complete resection of tumor plus 
postoperative chemotherapy is still the main treatment 
for UESL. Aggressive surgical resection can cause rapid 
regression of paraneoplastic syndrome (PNS) in UESL 
patients (38). This was confirmed by the correlation 
between preoperative and postoperative results in this 
patient. However, liver transplantation is a reasonable 
alternative therapy for patients with multiple liver UESL 
lesions, who do not allow secondary resection after 
previous chemotherapy, and who do not have extrahepatic 
manifestations. However, suitable liver sources and 
unforeseeable immune rejection after liver transplantation 
remain challenges to liver transplantation.

For UESL tumor recurrence, some studies have 
measured preoperative erythropoietin (EPO) levels in 
UESL patients. EPO returned to the normal range after 
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tumor resection. When imaging showed UESL recurrence, 
the EPO value of retest was higher, which was similar to 
that before surgery. Therefore, EPO is a useful marker of 
UESL tumor recurrence (39). The preoperative EPO of this 
patient was high (>758.0 IU/L), and there was no evidence 
of recurrence on imaging examination after surgery and 
chemotherapy. Postoperative EPO was normal (9.23 IU/L).  
In addition to EPO, the UESL case also secreted neuron-
specific enolase (NSE), and the preoperative NSE (up to 
58.49 μg/L) was twice the upper limit of normal value, 
indicating that it may be accompanied by malignant 
proliferation (40), but it was not specific.

According to the latest UESL report, neoadjuvant 
therapy (NAT) including preoperative transcatheter arterial 
chemoembolization (TACE) and systemic chemotherapy 
can effectively reduce the tumor volume, clear the tumor 
margin, and cause extensive tumor necrosis in UESL (41).  
It provides effective value for further complete resection 
of the tumor and prevention of intraoperative tumor 
rupture and dissemination. Clinical studies have found 
that mild complications such as fever and mild bone 
marrow suppression can occur in patients receiving NAT 
after chemotherapy. However, there were no serious 
complications such as cardiac or renal toxicity.

UESL is a rare and aggressive tumor with a very poor 
prognosis. Clinically, it is still crucial to early detection 
and treatment. UESL should be considered when large 
cystic liver disease foci are present. FNAC is a good way 
to confirm the diagnosis. Preoperative assessment of liver 
function, liver function reserve, remnant liver volume after 
hepatectomy and patient tolerance should be performed. 
This patient had moderate to severe anemia during the 
perioperative period. The main purposes of perioperative 
blood transfusion were to supplement blood volume, 
improve circulation, and correct anemia. Precise anatomy of 
liver surgery, strict hemostasis and avoidance of side injuries 
are still the key points. In this report, due to the large tumor 
resection and liver cirrhosis, the intraoperative hepatic 
portal occlusion time was controlled within 10-15 minutes, 
and the operation was completed by staged occlusion. The 
prevention and treatment of postoperative complications is 
also particularly important. Further studies are needed to 
determine the long-term effects of the therapeutic agents 
identified by genetic testing in this patient.

Conclusions

UESL is  rare ,  espec ia l ly  in  adul t s .  The c l in ica l 

manifestations of UESL are very similar to those of liver 
abscess and liver cystic tumor at the initial stage of the 
disease, for which differentiation is necessary. UESL should 
be considered when there is large cystic liver disease. 
FNAC is a good way to confirm the diagnosis. Complete 
resection of the tumor and postoperative chemotherapy is 
still the main treatment for UESL. Preoperative evaluation, 
intraoperative fine operation and the prevention treatment 
of postoperative complications are also particularly 
important. The long-term effects of the therapeutic agents 
identified by genetic testing in this patient on the disease 
remain to be seen.
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