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Abstract

Undifferentiated (embryonal) sarcoma of the liver (USL) is a rare malignant tumor most
commonly seen in children aged 6 to 10 years. Previously believed to carry a poor prognosis,
more recent reports indicate that treatment regimens combining surgical resection and adjuvant
chemotherapy can yield long-term, disease-free survival. In this report, we review five pediatric
patients with USL treated with a uniform approach of resection followed by adjuvant
chemotherapy and radiation when indicated. All five patients are disease-free in their first
remission at a median of 53 months.
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Introduction

Undifferentiated (embryonal) sarcoma of the liver (USL) is the third most common
malignant hepatic tumor in children after hepatoblastoma and hepatocellular carcinoma,
constituting 13% of all pediatric hepatic malignancies [1-2]. Most commonly occurring in
children between the ages of 6 to 10 years, USL usually presents as a painful right upper
quadrant mass accompanied by fever and weight loss [3-5]. In 1978, Stocker and Ishak
established USL as a distinct clinical and pathologic entity, publishing a series of 31 cases
with a median survival less than a year following surgical excision [1]. Historically, USL
carried a very poor prognosis of 20-40% disease free survival [3,6-8]. More recent reports
indicate that treatment regimens combining surgical resection, chemotherapy, and radiation
when indicated are more likely to yield long-term, disease-free survival [9-14]. We present
five patients with USL diagnosed and treated with multimodal therapy at Children's Hospital
Colorado from 1993 to 2009. Colorado Multiple Institutional Review Board approval was
obtained for chart review (protocol 07-0047). All of the treatment regimens contained a
backbone of VAC (vincristine, actinomycin-D, cyclophosphamide) therapy, originally
developed through the Intergroup Rhabdomyosarcoma Study IV (IRS) for treatment of
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intermediate-risk rhabdomyosarcoma [15-17]. All five patients are currently alive and
disease-free 38-205 months from the time of diagnosis.

Patient 1 presented at 4 years of age with fever, malaise and a painful abdominal mass.
Computed tomography (CT) imaging demonstrated a heterogeneously enhancing tumor
arising from the left lateral segment of the liver. Laboratory tests were notable for a-
fetoprotein (AFP) and human chorionic gonadotropin (3-HCG) levels within normal limits, a
mildly elevated lactate dehydrogenase (LDH), and a low serum albumin. He had mild
anemia, and a moderately elevated erythrocyte sedimentation rate. A metastatic evaluation
including a bone scan and chest CT was negative. A left lobectomy with subtotal
gastrectomy removed the 8 cm x 9 cm hepatic mass. Pathology demonstrated USL with a
single pathologically positive margin at the gastric border. He was treated with a single
course of doxorubicin (90mg/m?) and cisplatinum (90mg/m?2), followed by ten courses of
VAC. The patient has remained disease free for 16 years (204 months).

Patient 2 is a 12-year old girl who presented with right upper quadrant abdominal pain. An
abdominal ultrasound confirmed a liver mass. AFP and -HCG levels were normal. CT of
the abdomen and pelvis revealed a large cystic mass in the right lobe of the liver measuring
14 cm x 13 cm x 18.5 cm. She underwent a right hepatic lobectomy, cholecystectomy, and
excision of the cystic duct and right porto-hepatic lymph nodes. Pathology revealed USL
with clear surgical margins. Chest CT and bone scans showed no evidence of metastatic
disease. She was treated with seven cycles of VAC. Her course was complicated by post-
operative bile collections requiring drainage, neutropenic coagulase-negative staphylococcal
bacteremia and grade 3 peripheral neuropathy. These complications necessitated reductions
in dosing of her cyclophosphamide after the first cycle (5 subsequent doses at 1.2g/m?2) and
vincristine (received 2 complete doses, and 4 doses reduced by 50%). Following completion
of therapy, the patient required two subsequent exploratory laparotomies for lysis of
adhesions. She remains healthy without evidence of disease 100 months off therapy.

Patient 3 is a 13-year old female who presented with a one-month history of right upper
quadrant pain. She was taking isoniazid for a positive purified protein derivative (PPD) test
and her liver function tests were mildly elevated. An ultrasound demonstrated a 14 cm x 14
cm mass, confirmed on abdominal CT. A biopsy was obtained, and initial pathologic review
indicated the mass to be a hepatic cystadenoma. Following resection of the right lobe,
pathology on the mass demonstrated USL. At the time of resection, the patient had an
enlarging mass involving the left nasal ala. Biopsy of the nasal mass demonstrated
metastatic undifferentiated sarcoma (Figure 1). A bone scan and CT of the abdomen and
chest showed no further evidence of metastatic disease. She received fourteen cycles of
VAC with the addition of 66 Gy of focal radiation to her left nasal ala. Subsequent resection
of the nasal tumor showed dense fibrocollagenous tissue with rare atypical cells but no
evidence of disease. Her course was complicated by grade 3 peripheral neuropathy,
requiring 25-50% reduction of eight doses of vincristine. She is 53 months off therapy
without recurrence.

J Pediatr Hematol Oncol. Author manuscript; available in PMC 2014 August 13.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

May et al.

Page 3

Patient 4 is a 13-year old female who was diagnosed following a month of non-specific
intermittent abdominal pain. A CT scan showed an 18 cm x 19 cm hepatic mass in the right
lobe of the liver which was not amenable to primary resection. CT scan of her chest was
negative for metastatic disease. The patient underwent an open wedge biopsy diagnostic of
USL. She received seven cycles of VAC. After two cycles, her tumor had decreased in size
and she was able to undergo a right lobectomy. Her treatment was complicated by a biloma
requiring drain placement and a Stenotrophomonas biloma infection. She is now 40 months
off therapy without evidence of recurrence.

Patient 5 is a previously healthy 6 year old male at the time of diagnosis. He presented with
a one day history of epigastric pain and abdominal distention. A CT of the abdomen defined
a 10 cm x 11 cm liver mass. Laboratory evaluations, including AFP and B-HCG levels, were
normal. CT scans of his head, neck and chest and bone marrow biopsies showed no evidence
of metastatic disease. A biopsy of the liver mass showed USL, and the patient underwent a
left hepatic lobectomy. At resection, the tumor capsule was found have been ruptured by the
tumor and was confirmed pathologically. There was no peritoneal studding noted.
Chemotherapy was delayed due to a persistent biloma which required cholecystectomy and
bile duct ligation. The patient was subsequently treated similarly to IRSG D9803 regimen B,
with fourteen cycles of chemotherapy using VAC (total of 11 cycles) alternating with
vincristine, topotecan, and cyclophosphamide (VTC) (total of 3 cycles). Due to rupture of
the tumor capsule, he received 19.5 Gy of whole abdominal radiation. Complications
included culture-negative neutropenic sepsis with typhlitis, pancreatitis, candida fungemia,
cardiopulmonary arrest of unclear etiology following recovery from sepsis with acute
respiratory distress syndrome (ARDS), and prolonged intubation. Other complications
included cavernous transformation of the portal vein and grade IV lower extremity
neuropathy which required cessation of further dosing of vincristine (following 3 cycles).
With physical therapy, he regained full function of his lower extremities following
completion of chemotherapy. He is now 38 months off therapy and remains disease-free.

Discussion

Undifferentiated sarcoma of the liver was first defined as a unique clinicopathologic entity
by Stocker and Ishak in 1978, who presented a series of 31 USL cases in which 80% of
patients (25 out of 31) died within one year of follow-up despite surgical resection [1].
Leuschner et al reviewed clinical outcomes from 1950 to 1988 and found a 37.5% disease
free survival rate at an average of 3 years [8]. More recent reports demonstrate improved
survival rates with implementation of multimodal therapy typically used for sarcomas,
including primary resection, neo-adjuvant or adjuvant chemotherapy, and radiation in
selected cases [3,6,9-10,12-14,18-22]. The Soft Tissue Sarcoma Italian and German
Cooperative Groups published results from a cohort of 17 USL patients that showed a 70%
long term survival rate when multimodal therapy was employed[10]. A variety of
chemotherapeutic regimens were used in these case reports, including vincristine,
actinomycin-D, cyclophosphamide, doxorubicin, cisplatinum, carboplatinum, ifosfamide,
and etoposide. A review of the literature found 26 patients who were treated with VAC or
chemotherapy with a modified VAC backbone. Of the 10 patients treated with VAC alone, 4
(40%) showed no evidence of disease 14 mo — 8 years from diagnosis [7,12,18,23-24].
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Additionally, 11 of 16 (68%) patients treated with a chemotherapy regimen incorporating a
VAC backbone were reported as alive and without evidence of disease, 1 who had tumor
spill at surgery and another with lung metastasis at diagnosis. Four patients treated with
VAC based regimen died of progressive or recurrent disease and 1 died from complications
of chemotherapy [10-11,18,25].

While these reports have suggested an important role for adjuvant chemotherapy in the
treatment of USL, the optimal combination of agents and length of therapy is not known.
Alkylating agents, with or without anthracyclines, appear to be an important component of
the treatment. We chose to adopt an adjuvant chemotherapy protocol similar to the standard
arm of IRSG D9803 using vincristine, actinomycin, and cyclophosphamide (VAC) given in
3 week cycles [15]. When given in combination with tumor resection and radiation therapy
when indicated, this regimen at our institution conferred excellent outcomes. All five
patients are alive without evidence of disease at a median of 53 months (38, 40, 53, 100, and
204 months). The positive outcome was particularly notable in the two patients with high-
risk disease (one with metastatic disease at presentation and the other with tumor rupture),
given that such patients historically have been shown to have a poorer prognosis despite
aggressive multimodal therapy [23-26]. Several of our patients had surgical complications,
associated with the extent of resection and location of the tumors. While significant acute
toxicities were experienced, none of the patients have shown significant late effects to date.
Our single institution experience suggests that VAC therapy in conjunction with best
possible surgical resection is sufficient to provide a high likelihood of cure for USL,
indicating that exposure to other agents with significant late effects, such as anthracyclines,
topoisomerase inhibitors, and platinum compounds, can be avoided. Due to the rarity of this
tumor, large case series and/or prospective randomized trials are unlikely to occur in the
near future, making treatment decisions difficult. Our findings indicate that VAC therapy,
together with surgical resection and radiation therapy when indicated, provides a plausible
treatment strategy for patients with USL.
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Figure 1.
Biopsy of the nasal mass shows a primitive malignant neoplasm with round and spindled

hyperchromatic cells in a loose myxoid matrix, typical of undifferentiated embryonal
sarcoma of the liver. The primary liver tumor cells (not shown) showed no expression of
epithelial or skeletal muscle markers (pan-cytokeratin, muscle specific actin, desmin).
(Hematoxylin and eosin, 25 x (a) and 100x (b) original magnification).
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