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Abstract

Undifferentiated embryonal sarcoma of the liver (UESL) is a rare aggressive mesenchymal 

pediatric tumor. Previously, reported outcomes have been very poor. Here we report a single center 

experience of 5 patients with UESL treated with upfront gross total resection and adjuvant 

chemotherapy. We have a median follow up of 8 years with a range from 5 to 19 years with 100% 

EFS.
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INTRODUCTION

Undifferentiated embryonal sarcoma of the liver (UESL) is a mesenchymal tumor first 

described in 1978 by Stocker and Ishak.1 UESL is an aggressive pediatric tumor classically 

diagnosed between the ages of 6–10 without gender predominance.2 It accounts for between 

5–15% of pediatric liver tumors.3–7 Patients commonly present with abdominal mass, pain, 

and systemic symptoms such as nausea, anorexia and weight loss. Diagnosis is made by a 

constellation of signs including age, location (primary liver lesion), a panel of 

undifferentiated pathologic markers including vimentin, desmin, CD10, CD68, α1 anti 

trypsin, and ruling out of other pathologies.8–10 Cytogenetic studies have shown a variety of 

perturbations including gain of chromosome 1q, 5p, 6q, 8p, 12q, and losses of chromosomes 

9p, 11p, and 14.9 Previously, outcomes were very poor. Initial reports described mortality 

within 12 months of diagnosis and overall survival of <37.5%.1 However, quicker diagnosis, 

upfront gross total surgical resection, and adjuvant multiagent chemotherapy has led to 

improved long-term survival.3,11–13 Here we report a single institution experience with a 
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median of 8 years of follow up with a range from 5 to 19 years of follow up with no 

recurrences or fatalities.

RESULTS

Methods

A retrospective chart review was conducted to identify patients treated at Memorial Sloan 

Kettering Cancer Center (MSKCC) with the diagnosis of UESL. The data collected included 

the site and extent of primary disease, metastatic disease evaluation, treatment modalities 

employed, treatment associated toxicities, and response to treatment. The institutional 

review board at MSKCC approved the review of medical records for this analysis.

Therapy

All patients were treated with upfront resection followed by multiagent, adjuvant 

chemotherapy as per previously described institutional “P6” or “EFT” regimens.14,15 The 

EFT regimen includes seven cycles of chemotherapy in 21 day cycles. Cycles 1, 2, 3, and 7 

are comprised of cyclophosphamide 2100mg/m2/day x 2 days, doxorubicin 37.5mg/m2/day 

x 2 days and vincristine 2mg/m2/dose x 1 day (capped at 2 mg). Cycles 4, 5, and 6 are 

comprised of ifosfamide 2800mg/m2/day x 5 days, etoposide 100mg/m2/day x 5 days.14 

The P6 regimen is an older regimen which differs from the EFT regimen in that ifosfamide 

dosages are 1800mg/m2/day.15 All cases were reviewed by the treating team to determine 

whether radiation therapy should be added to the individual treatment plans.

Toxicity

We reviewed electronic medical records including notes and laboratory assessments for all 

clinic visits and inpatient admissions from diagnosis through last follow up. Toxicities were 

graded according to the Common Terminology Criteria for Adverse Events (CTCAE) 

version 4.0

Patient Characteristics

Five patients with newly diagnosed, previously untreated UESL were treated at MSKCC 

between 1997 and 2010. There were two males and three females with a median age of 12 

(range 3–16 years). All tumors were located in the right lobe of the liver. Tumors ranged in 

longest diameter from 6.2 – 15 cm. MSKCC Pathology reviewed each case and determined 

each patient to have UESL via morphophogy and immunohistochemistry including aplpa-1-

antitrypsin, desmin, vimentin staining. No patients had radiographic evidence of metastatic 

disease. Using Childrens Oncology Group (COG) surgical staging for primary liver tumors 

at the time of initial surgery, 4 of our patients are classified as having Stage I tumors and 1 

patient is classified as having a Stage II tumor.12

Treatment

All patients were treated with upfront gross total resection with pathologically confirmed 

clear margins. All patients received multiagent adjuvant chemotherapy as per the P6 (N=1) 

or EFT (N=4) regimen. The one patient who received chemotherapy as per P6 was treated 
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prior to the advent of the EFT regimen at our institution. 1 out of 5 patients did not complete 

the 7 planned cycles of chemotherapy due to hematologic toxicity. This patient, who has 

been previously reported, received whole abdominal radiation (2400 cGy) with a boost to 

the liver (to 3600 cGy) secondary to initial rupture of tumor.16 Radiation therapy began 

following cycle 4 and was planned to be given concurrent with cycles 5 and 6 of 

chemotherapy. This patient never received chemotherapy beyond cycle 4 secondary to a 

prolonged duration (9 weeks) of grade 3 thrombocytopenia.16 One patient required a 20% 

dose reduction of cycle 6 and a 25% dose reduction of cycle 7 due to prolonged grade 3 

thrombocytopenia.

Toxicity

Febrile neutropenia was the most common toxicity with 27/32 cycles of chemotherapy 

(84%) resulting in hospital admission. No patient needed intensive care unit admission or 

other urgent intervention due to grade 4 febrile neutropenia. While all patients had expected 

chemotherapy-associated myelosuppression, two patients had prolonged grade 3 

thrombocytopenia requiring modifications in treatment plans.

Survival

After a median of 8 years of follow up with a range of 5–19 years, we have a 100 % event-

free (EFS) and 100% overall survival (OS) with no recurrences or secondary malignancies.

DISCUSSION

UESL is a rare tumor primarily described in case reports or small case series. Classically a 

tumor of childhood, there are increasing reports of affected adults.11,17

As more institutions share their experiences, it is clear that a radical resection combined with 

multiagent adjuvant chemotherapy is necessary to improve survival. Reported regimens 

favor anthracycline and alkylator backbones.3,13,18 There have also been reports of success 

with a vincristine, actinomycin-D, and cyclophosphamide regimen.19 In an older patient, 

stable disease of metastatic lesions was achieved using a gemcitabine and docetaxel 

regimen.17 There exists one case report describing metastatic disease responding to patient 

derived effector cell infusion.20 Here we report a single institution experience with 

encouraging results with extended follow up. Our cohort of patients was treated by primary 

complete resection followed by treatment with our P6 or EFT regimen. With a median 

follow up of 8 years , we report 100% OS and EFS, a remarkable outcome for a tumor once 

uniformly lethal.1 Our successful upfront resection in the face of localized disease likely 

contributed to these outcomes. Other single institutions with upfront resections have 

reported similarly excellent outcomes.2,12. The EFT and P6 chemotherapy regimens are 

more dose intense than other reported regimens. However, the toxicities seen in this series 

were not outside the range of other combination therapies: myelosuppression and associated 

febrile neutropenia. It is interesting that patients requiring dose reduction or truncation of 

cycles did not experience worse outcomes. This could suggest that with adequate primary 

local control, it may be possible to decrease overall chemotherapy. We need to continue to 

collect data regarding this rare entity.
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Abbreviations

UESL Undifferentiated Embryonal Sarcoma of the Liver

MSKCC Memorial Sloan Kettering Cancer Center

CTCAE Common Terminology Criteria for Adverse Events

OS Overall Survival

EFS Event Free Survival
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