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Abstract

Biliary rhabdomyosarcoma is a rare malignant tumor of childhood. At presentation, the most
frequent symptom is cholestatic jaundice, which also occurs in cholestatic hepatitis, gallbladder and
choledochal stones, and choledochal malformation (choledochal cyst). The botryoid variant, with
its typical grape-like growth pattern, is the most frequent form of rhabdomyosarcoma affecting the
biliary tract. Being a highly chemosensitive tumor, its prognosis has greatly improved in recent years,
relegating surgery to a secondary role.

We report a 2 year old girl referred for a choledochal malformation. Suspicion of a neoplastic lesion
at the diagnostic imaging, was confirmed at biopsy as a botryoid rhabdomyosarcoma of the common
bile duct. Staging imaging did not show metastases, and the child was treated with chemotherapy only
and no surgical resection. Ten months after the diagnosis the child is well without tumor recurrence.

This case demonstrates that ‘one should step back’ from immediate surgery because chemotherapy
can be equally effective.
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Introduction

Rhabdomyosarcoma (RMS) is a soft tissue malignant neoplasm
with skeletal muscle differentiation arising as a consequence of
regolatory disruption of skeletal muscle progenitor cell growth
and differentiation [1]. It can originate in the head and neck, the
limbs, and genitourinary tract [2]. Biliary RMS is extremely un-
common and was first described in 1875 by Wilks and Moxon [3].
Patients with biliary RMS are children with a median age of 3.4
years [4]. Biliary RMS represents 0,5 — 1,5% of all RMS in child-
hood [5] with the embryonal and alveolar varieties as the most
common histological types. There are 2 subvariants of the em-
bryonal type, spindle-cell and botryoid [1], of which the botry-
oid variant (BoRMS) is the more frequent. This type of tumor is
very rare and accounts for 0,04% of childhood primary neoplasms
[6]. BORMS is characterized by large polypoid mass lesions with a
grape-like pattern [7], with possible invasion of the liver, pancre-
as, and duodenum [8]. Because of its rarity, BORMS is frequently
misdiagnosed as a choledochal malformation. However careful
examination of a diagnostic cholangio MRI should give rise to a
serious suspicion of neoplasia and should lead to biopsy.

60-80% of biliary RMS presents with obstructive jaundice and
may also be associated with abdominal pain, abdominal disten-
sion, acholic stool, anorexia, nausea, vomiting and fever [4]. More
than 95% of these tumors are positive for desmin and myogenin,
a gene product that induces skeletal muscle differentiation [5].

In 1956 Farinacci et al [9] and Akes et al [10] in 1971 consid-
ered BoRMS as a ‘rentless, insidious, infiltrative, incurable growth
that usually kills the patient’. A multimodal approach and the high
chemosensitive of biliary RMS has lead to a 75% patients 5 year
survival rate [11,12]. Indeed Fuchs et al Fuchs in a systematic re-
view and meta-analysis in 2021 [13], reported complete remis-
sion and long-term survival without the need for any surgical
tumor resection. The high tumor chemosensitivity has forced a
‘step-back’, relegating open surgery to confirmatory histological
biopsy when other diagnostic tools such us percutaneous or en-
doscopic biopsy, are not available [1,2].

We report the case of a 2-year-old girl with BoRMS of the Com-
mon Bile Duct (CBD) that was successfully treated only with che-
motherapy.

Case report

A healthy 2-year-old girl was referred following a three-day his-
tory of jaundice, itching, hyperchromic urine, non-acholic stools,
and fever (39,5°C). Her previous medical history was unremark-
able. Physical examination revealed jaundice, a 2 cm palpable
liver below the subcostal margin but no splenomegaly. Labora-
tory investigations showed total bilirubin 11,59 mg/dL (direct
7,76 mg/dL), ALT 438 U/L, AST 304 U/L, GGT 561 U/L. Abdominal
ultrasound showed marked dilation of the extra- and intrahepatic
biliary tree and mild dilation of the main pancreatic duct. Abdomi-
nal magnetic resonance (MRI) revealed a 10 mm dilatation of the
Common Bile Duct (CBD) and sludge in the gallbladder, that lead
to consideration of a choledochal malformation.

When admitted to our department, the child was generally
unwell with worsening jaundice (total bilirubin: 12,33 mg/dL).
Abdominal ultrasound showed a right hepatic duct at 4mm diam-
eter, a left hepatic duct at 5 mm and a common hepatic at 11 mm

with an enlarged galbladder. A percutaneous drain (8 Fr 40 cm)
was placed in the gallbladder. A Magnetic Resonance Cholangio-
pancreatography (MRCP) showed dilation of the intra and particu-
larly the extrahepatic bile ducts and showed a large filling defect
in the lumen of the Common Bile Duct (CBD) that was not consis-
tent with sludge or calculi (Figure 2) A percutaneous transhepatic
cholecystocholangiography, performed through the biliary drain,
confirmed a 3 cm filling defect in the CBD. There were no pan-
creatic abnormalities (Figure 3). On suspicion of a biliary tumor a
percutaneous biopsy (Biopince 18G 10 cm) was undertaken. The
specimens were sent for histological examination that revealed
‘atypical cellularity composed of small round cells with eosino-
philic cytoplasmic extensions and small round nuclei with dense
chromatin’. The cells were embedded in a myxoid matrix with a
hypercellular zone (cambium layer) immediately beneath the epi-
thelium (Figure 4). Immunohistochemical staining was positive for
myogenin and desmmin and negative for keratin, S100, MyoD1
and smooth muscle actin (Figure 5). The Ki67 was 40%. The phe-
notypic profile indicated an embryonic rhabdomyosarcoma with
neoplastic cellularity bordering an epithelial flap pathognomonic
of the botryoid variant. A total-body PET/TC for staging showed
FDG uptake only at the level of the CBD [Figure 7]. There were no
thoracic metastases and the bone marrow was normal.

Treatment followed the protocol of the European Paediatric
Soft Tissue Sarcoma Study Group (EpSSG) 2005 for nonmetastatic
rhabdomyosarcoma and consisted of cyclophosphamide, vincris-
tine and dactinomycin. Prior to chemotherapy, the gallbladder
drain was removed and replaced with an internal biliary stent
(Wallflex 8 cm length and 8 mm diameter) at Endoscopic Retro-
grade Cholangiopancreatography (ERCP) (Figure 6). At this proce-
dure, neoplastic tissue of pseudonodular morphology was found
to have extended up to the division of hepatic ducts.

Following 2 months of chemotherapy, the cholestasis was re-
lieved and a second ERCP was undertaken to remove the biliary
stent and for further biopsies that were negative for neoplasia.

Abdominal MRI and chest CT scans 6 months after commenc-
ing showed complete tumor regression and no adenopathies or
focal lesions. Following completion of chemotherapy the child is
doing well with no evidence of relapse (Figure 8).

-

Figure 1: MRI scan performed in other Department. Image shows
dilatation of common bile duct with heterogeneous intensity sugges-
tive of choledochal cyst. j
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Figure 2: Coronal (A) and axial (B) MRI scans performed in our
Department show dilation of the biliary tree and heteroge-
neous fillining defect in the lumen of the choledochus (arrow)

characterized by solid component.
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Figure 3: Image acquired during percutaneous transhepatic
cholangiography. The biliary tract is dilated and a filling defect
in the choledochus with irregular material is visible. )
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Figure 4: (H&E, 10x) Histopathological appearance of the tu-
mor shows small round cells, eosinophilic cytoplasmic pro-
jections and round in a myxoid stroma suggestive of skeletal
muscle differentiation. Hypercellular area just beneath the
epithelium with a tumor-free zone is a typical botryoid rhab-
domyosarcoma’s pattern, called “cambium-layer”. D
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Figure 5: Tumor cells show positive immunostains for myo-
genin. The expression of myogenin has been demonstrated to

be extremely specific for rhabdomyoblastic differentiation.
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Figure 6: Fluoroscopic cholangiogram during ERCP showing

a dilatation of biliary tree and the presence of internal stent
(Wallflex 8 cm in length and 8 mm in diameter).

Figure 7: PET/TC images show increased metabolic activity of
the common bile duct at the level of the internal stent.
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Figure 8: Magnetic resonance cholangiopancreatography
(MRCP) pre- (A) and post-(B) chemotherapy. The dilation of
the biliary tree and the heterogeneous filling defect in cho-
ledochus are no longer present after treatment. In image B no
residual tumor is visible.

Discussion

Biliary RMS is a malignant tumor of young children. It typically
arises in the CBD but can originate anywhere in the biliary tree.
Typical symptoms are jaundice, abdominal pain and distention,
acholic stools, nausea, vomiting and fever [4] that can mimic
other conditions, such as cholestatic hepatitis, stones in the ex-
trahepatic biliary tree, and choledocal malformations. The recent
literature reports several patients who have undergone surgery
because of such misdiagnoses, particularly choledochal malfor-
mations [6,11,14-23].

The goal of surgery was a complete resection of the primary
tumor [2,14] that could be difficult to achieve, particularly at the
the biliary-pancreatic junction where a duodeno-cephalopancre-
atectomy was often required with significant incidence of compli-
cations [24]. In 1997, Sanz et al reported the first case of a com-
plete response to a combination of chemotherapy and radiother-
apy for an unresectable biliary RMS [25]. Since then the prognosis
for children with RMS has markedly improved as a result of such
multi-modal treatment [24] that is now the recommended man-
agement for patients with biliary RMS [1]. In particular BoRMS
[1] carries a more favorable prognosis such that primary surgery
and radiotherapy are avoidable [24]. In the event of surgery for
a misdiagnosis, a biopsy for histological examination rather than
resection of the lesion is recommended [24].

As a general principle a suspicion of a biliary tumors on imaging
or ERCP, should lead to a biopsy [24] for confirmation of diagnosis
and should be followed by chemotherapy as the recommended
form of management [24]. In the event of obstructive jaundice, an
internal biliary stent placed at ERCP, rather than a percutaneous
biliary drain, carries has a lesser risk of infection during chemo-
therapy [27]. Surgery should be reserved for the small subset of
patients with persistent tumor after chemotherapy. Most children
with biliary RMS without distant metastasis, can expect long-term
survival [8] with 100% survival for the botryoid subtype [24].

Conclusion

Biliary rhabdomyosarcoma is a rare tumor, but must be con-
sidered in the differential diagnosis of a child with obstructive
jaundice. Radiological evidence of grape-like intraluminal masses

favour BoRMS. Following diagnostic biopsy (percutaneous, endo-
scopic, surgical), multimodal management with chemotherapy
and radiotherapy is now the recommended form of management,
with chemotherapy alone for the botryoid variety. We emphasize
that surgery now takes “a step back” and is only recommended
for persistent tumor following chemotherapy.

References

1. Leaphart C, Rodeberg D. Pediatric surgical oncology: management
of rhabdomyosarcoma. Surg Oncol. 2007; 16: 173-185

2. Dasgupta R, Rodeberg DA. Update on rhabdomyosarcoma. Semin
Pediatr Surg. 2012; 21: 68-78

3. Wilks S, Moxon W. “Lectures on Pathological Anatomy. 1875: 465-
466.

4, Aye JM, Xue W, Palmer JD, Walterhouse DO, Arnold MA, Heaton
TE. et al. Suboptimal outcome for patients with biliary rhabdo-
myosarcoma treated on low-risk clinical trials: A report from the
Children’s Oncology Group. Pediatric blood & cancer. 2021; 68:
€28914.

5. Ali S, Russo MA, Margraf L. Biliary rhabdomyoscarcoma mimicking
choledochal cyst. J Gastrointestin Liver Dis. 2009; 18: 95-7.

6. Nakib G, Calcaterra V, Goruppi I, Romano P, Raffaele A, et al. Ro-
botic-assisted surgery approach in a biliary rhabdomyosarcoma
misdiagnosed as choledochal cyst. Rare Tumors. 2014; 6: 5173

7. Horn Rc Jr, Yakovac WC, Kaye R, Koop CE. Rhabdomyosarcoma
(sarcoma botryoides) of the common bile duct; report of a case.
Cancer. 1955; 8: 468-77

8. Spunt SL, Lobe TE, Pappo AS, Parham DM, Wharam MD Jr, et al.
Aggressive surgery is unwarranted for biliary tract rhabdomyosar-
coma. J Pediatr Surg. 2000; 35: 309-16.

9. Farinacci CJ, Fairchild JP, Sulak MH, Gilpatrick CW. Sarcoma botry-
oides (a form of embryonal rhabdomyosarcoma) of the common
bile duct; a report of two cases.. Cancer. 1956; 9: 408-17.

10.  Akers DR, Needham ME. Sarcoma botryoides (rhabdomyosarco-
ma) of the bile ducts with survival. J Pediatr Surg. 1971; 6: 474-479

11.  Sassi SH, Charfi L, Abbes I, Mrad K, Dhouib R, et al. Une choléstase
causée par un rhabdomyosarcome botryoide du cholédoque chez
un nourrisson de 22 mois Cholestasis caused by a choledochal
botryoid rhabdomyosarcoma in a 22-month-old boy.. Ann Pathol.
2008; 28: 45-8.

12.  Pollono DG, Tomarchio S, Berghoff R, Drut R, Urrutia A, et al.
Rhabdomyosarcoma of extrahepatic biliary tree: initial treatment
with chemotherapy and conservative surgery. Med Pediatr Oncol.
1998; 30: 290-3.

13.  FuchsJ, Murtha-Lemekhova A, Kessler M, Gilinther P, Fichtner A, et
al. Biliary Rhabdomyosarcoma in Pediatric Patients: A Systematic
Review and Meta-Analysis of Individual Patient Data. Front Oncol.
2021 ; 11: 701400.

14.  Zampieri N, Camoglio F, Corroppolo M, Cecchetto M, Ornis S, et
al. Botryoid rhabdomyosarcoma of the biliary tract in children: a
unique case report. Eur J Cancer Care (Engl). 2006; 15: 463-6.

15. Elwahab MA, Hamed H, Shehta A, Ali M, Zalata K. Hepatobiliary
rhabdomyosarcoma mimicking choledochal cyst: Lessons learned.
Int J Surg Case Rep. 2014; 5: 196-9.

www.journalononcology.org



16.

17.

18.

19.

20.

21.

Perruccio K, Cecinati V, Scagnellato A, Provenzi M, Milano GM, et
al. Biliary tract rhabdomyosarcoma: a report from the Soft Tissue
Sarcoma Committee of the Associazione Italiana Ematologia Onco-
logia Pediatrica. Tumori. 2018; 104: 232-237.

Tireli GA, Sander S, Dervisoglu S, Demirali O, Unal M. Embryonal
rhabdomyosarcoma of the common bile duct mimicking chole-
dochal cyst. J Hepatobiliary Pancreat Surg. 2005; 12: 263-5.

Kumar V, Chaudhary S, Kumar M, Gangopadhyay AN. Rhabdomyo-
sarcoma of biliary tract- a diagnostic dilemma. Indian J Surg Oncol.
2012; 3: 314-6.

Rebollo Guelar J, Lafont A, Garcia de Davila MT, et al. Rabdomio-
sarcoma de la via biliar. Presentacion de un caso Rhabdomyosar-
coma of the biliary tree. Case report. Arch Argent Pediatr. 2013;
111: e94-6. Spanish.

Nemade B, Talapatra K, Shet T, Banavali S, Muckaden MA, et al.
Embryonal rhabdomyosarcoma of the biliary tree mimicking a
choledochal cyst. J Cancer Res Ther. 2007; 3: 40-2.

Margain-Deslandes L, Gelas T, Bergeron C, Pracros JP, Collardeau-
Frachon S, et al. A botryoid rhabdomyosarcoma diagnosed as a
choledochal cyst. Pediatr Blood Cancer. 2013; 60: 2089-90.

22. Al Quran TM, Rousan LA, Aljaafreh AM, Bataineh ZA. Laparoscopic

23.

24,

25.

26.

management of Rhabdomyosarcoma of common Bile duct, Case
report. Ann Med Surg (Lond). 2020; 59: 118-121.

Aggarwal K, Pahuja S. Chadha R. Botryoid rhabdomyosarcoma of
common bile duct. Indian J Pediatr. 2004; 71: 363—364.

Urla C, Warmann SW, Sparber-Sauer M, Schuck A, Leuschner |, et
al. Treatment and outcome of the patients with rhabdomyosar-
coma of the biliary tree: Experience of the Cooperative Weichteil-
sarkom Studiengruppe (CWS). BMC Cancer. 2019; 19: 945.

Sanz N, de Mingo L, Flérez F et al. Rhabdomyosarcoma of the bili-
ary tree. Pediatr Surg Int. 1997; 12: 200-201

Scottoni F, De Angelis P, Dall’Oglio L, Francalanci P, Monti L, de Ville
de Goyet J. ERCP with intracholedocal biopsy for the diagnosis of
biliary tract rhabdomyosarcoma in children. Pediatr Surg Int. 2013;
29: 659-62.

www.journalononcology.org



