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CASE REPORT

Rhabdomyosarcoma arising within the biliary tract
mimicking a choledochal cyst: A case report
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ABSTRACT

Rhabdomyosarcoma (RMS) involving the biliary tree and choledochal cysts presents with jaundice and abdominal pain. Imaging
studies including ultrasound (US), computerized tomography (CT) scan, and magnetic resonance cholangiopancreatography
(MRCP) are useful in the diagnosis and evaluation of biliary tree anatomy. We present a patient with biliary RMS initially thought
to be a choledochal cyst with intraluminal cystic debris (biliary sludge) that was diagnosed by frozen section examination during
cyst resection and subsequently treated with post-operative chemotherapy and radiation.
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1. INTRODUCTION
Rhabdomyosarcoma (RMS) is a soft tissue sarcoma of child-
hood, with an incidence of 4.3 per million per year in children
less than 20 years of age.[1] Biliary RMS is rare, accounting
for less than 1% of all RMS in childhood, and often results
in a delay in diagnosis because the majority of patients are
initially diagnosed with choledochal cysts or infectious hep-
atitis.[2] Given the rarity of this disease, the majority of the
pediatric literature consists of isolated case reports.[3–7] We
present a case of a child with biliary RMS initially diagnosed
as a choledochal cyst on radiologic imaging.

2. CASE REPORT
A 4-year-old previously healthy male presented with a sev-
eral day history of abdominal pain, decreased oral intake,
and pale stools. On physical examination, he was afebrile,

had icteric sclera, and mild right upper quadrant abdominal
tenderness. Laboratory values were significant for an ele-
vated conjugated bilirubin of 2.3 mg/dl and mildly elevated
transaminases. Radiologic workup included an abdominal
ultrasound (US) demonstrating a dilated extrahepatic bile
duct with echogenic contents and associated intrahepatic bile
duct dilation. Duplex doppler evaluation was not useful in
determining presence of internal flow within the echogenic
area, due to patient motion. A subsequent magnetic reso-
nance cholangiopancreatography (MRCP) showed severe
diffuse dilatation of the entire extra-hepatic biliary system
with extension of the dilatation centrally involving the com-
mon hepatic, right and left hepatic ducts consistent with a
choledochal cyst (see Figure 1). The dilated extrahepatic
bile duct showed iso to hypointense (signal compared to liver
parenchyma) material within, and the post-contrast imag-
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ing was inconclusive for presence of enhancement. The
low signal contents were thought to represent thick sludge-
like material within a choledochal cyst. The patient was
discharged from the hospital with plans for an elective out-
patient resection of the presumed type IV choledochal cyst.

While at home, the patient developed signs and symptoms
of cholangitis that included fever, increased abdominal pain,
and jaundice. His white blood cell count (WBC) was ele-
vated at 19 × 103/µl and conjugated bilirubin had increased
to 2.7 mg/dl.

Figure 1. MRCP of the abdomen: (A) Axial T2- weighted image showing intra- and extra-hepatic dilatation, (B) Coronal
T2-weighted image showing extrahepatic choledochal cyst.

The patient was taken to the operating room for an ex-
ploratory laparotomy. A large cystic structure involving the
common bile duct was identified and dissected. This large
apparent choledochal cyst demonstrated extensive dilation
of the common bile duct with typical tapering posteriorly
toward the pancreas. The cyst was divided distally and upon
attempted drainage, unexpected mucoid "material" (see Fig-
ure 2) was removed and submitted for immediate frozen sec-
tion evaluation in order to provide a provisional histologic
diagnosis. The frozen section diagnosis was RMS (see Fig-
ure 2). The lesion was transected at the level of the planned
anastomosis and an intra-operative cholangiogram was per-
formed. The left hepatic duct was significantly thickened
with "debris" within the lumen (see Figure 2). A Roux-en-Y
hepaticojejunostomy with lymph node sampling of the porta
hepatis was performed. The final pathology diagnosis on
examination of all tissue submitted was embryonal RMS,
botryoid type. The surgical margins at the left and right
hepatic ducts were involved by tumor. There was no lympho-
vascular invasion and hilar lymph nodes were negative for
tumor.

The patient recovered with no complications. Prior to dis-
charge, a computerized tomography (CT) scan of the chest,
abdomen and pelvis, and a nuclear bone scan were done.
These did not show any evidence of metastatic disease. Bi-

lateral bone marrow biopsy and aspirations were performed,
and these showed no metastatic tumor. The patient was
discharged on post-operative day 14 after the first course
of chemotherapy. The patient has completed treatment ac-
cording to Children’s Oncology Group (COG) ARST0531
protocol, regimen A consisting of vincristine, dactinomycin,
and cyclophosphamide. In addition, he received 50.4 CGE
proton beam radiation therapy to the tumor bed. The end-of-
therapy imaging scans did not show any evidence of residual
disease, recurrence or metastatic disease.

3. DISCUSSION

RMS is the most common soft tissue sarcoma of childhood
and occurs in a variety of anatomic locations.[8] RMS of
the biliary tree is rare, accounting for <1% of all pediatric
RMS. In spite of this, RMS is the most common malignant
tumor of the biliary tree in childhood, with 75% of cases
reported in children less than 5 years of age and with a male
predominance.[2, 5]

RMS can originate anywhere along the biliary tree, resulting
in signs and symptoms of obstructive jaundice. Jaundice
is observed in 60%-80% of the cases.[5] Other symptoms
include abdominal pain, emesis, fever, acholic stools, and de-
creased appetite.[9] Similar to the present case, choledochal
cyst is the most common clinical and radiologic diagnosis
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prior to surgery, according to a report from the Intergroup
Rhabdomyosarcoma Study (IRS).[2] Abdominal US is typi-
cally performed as the initial imaging modality for the work-
up of pediatric patients and often reveals dilated intra and
extrahepatic bile ducts with a hyperechoic intraluminal mass
within the ductal system. Color Doppler is useful if inter-
nal flow is adequately demonstrated within the intraluminal
mass, which allows differentiation from etiologies other than
a solid lesion. However, the appearance of biliary RMS
on CT imaging can be highly variable, presenting as either
a homogeneous or heterogeneous, hypoattenuated -or hy-
perattentuated mass. On MRI T1-weighted images, RMS
will present as a T1 hypointense and T2 hyperintense mass

compared to the liver parenchyma.[10] Post-contrast imaging
is usually helpful since the presence of enhancement is a
key feature that differentiates RMS from benign entities like
sludge or debris. The role of transhepatic cholangiography
or endoscopic retrograde cholangiopancreatography (ERCP)
in the diagnosis of biliary RMS is still unclear. A recent
publication reported on the use of ERCP as a technique for
obtaining a diagnostic biopsy in two patients with suspected
RMS. The authors suggested that intraluminal biopsy of a
biliary tract tumor employing ERCP may minimize the risk
of local dissemination; however this remains anecdotal and
controversial.[11]

Figure 2. Gross and histopathologic appearance of biliary tract rhabdomyosarcoma
A: Intraluminal soft tissue submitted for frozen section diagnosis; B: Resection of gallbladder (GB) with associated dilated biliary tree
mimicking a choledochal cyst. Note the presence of red tan friable tumor at one of the resection margins (arrow); C: Tumor cells with
diffuse cytoplasmic immunoreaction with desmin antibody, indicative of rhabdomyoblasts (400×); D: Botryoid rhabdomyosarcoma
characterized by an attenuated epithelial lining (arrows) with underlying cambium layer of undifferentiated rhabdomyoblasts and
differentiating rhabdomyoblast with dense eosinophil cytoplasm.

Pediatric RMS presents as two distinct histopathologic sub-
types, embryonal (ERMS) and alveolar (ARMS).[1] This
classification serves as an independent predictor of clinical

outcome and is an important component of risk stratification
in RMS.[12] ERMS is the most common subtype of RMS
and is generally associated with better outcomes.[1] ERMS
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is further comprised of a range of histologies based on the
degree of embryonic rhabdomyogenesis. Botryoid RMS,
a type of ERMS, forms grape-like polyploidy masses with
their surfaces partially lined by epithelium.[12] Biliary RMS
is typically botryoid embryonal RMS type, which is more
sensitive to chemotherapy.[2, 9]

Although previously authors have argued for aggressive
surgery in the treatment of biliary RMS, this is not always
feasible and can lead to significant morbidity. In a review
of the IRS data from 1972-1998, only 6 of 25 patients had
gross total resection and only 2 had negative surgical mar-
gins on microscopic examination. Despite the presence of
positive surgical margins, 13 of 14 patients with gross resid-
ual disease after surgery remained free of disease, following
oncologic management. Based on these findings, aggressive
surgical resection in biliary RMS is discouraged. The pri-
mary goals of surgical intervention should be to establish an

accurate diagnosis and to determine the local-regional extent
of disease.[9] Once believed to be an incurable disease, the
outcome for patients with biliary RMS has improved with a
multidisciplinary treatment approach, including appropriate
surgery, chemotherapy, and radiation.[2] For patients with
local-regional disease, as with the present case, the estimated
5-year overall survival is 78%.[9]

In young children presenting with symptoms of obstructive
jaundice or with an initial diagnosis of choledochal cyst, bil-
iary RMS should be in the differential diagnosis. Although
rare, it remains the most common malignancy of the biliary
tract system in childhood. Treatment is multimodal, and
aggressive surgical resection is not warranted and does not
improve outcomes.
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