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Abstract  Case Report 

 

Objective: To analyze the clinical, therapeutic, and evolutionary characteristics of pediatric bladder rhabdomyosarcoma 

through two case reports and a literature review. Methods: A retrospective analysis of two cases of embryonal bladder 

rhabdomyosarcoma treated between 2020-2022, with a systematic literature review of the past 15 years. Results: Two 

boys aged 4 and 9 years presented with urinary symptoms evolving over 12 and 11 months, respectively. Imaging 

revealed stage III bladder cancer. Histological analysis confirmed the diagnosis, showing positivity for desmin and 

myogenin. Multimodal treatment included neoadjuvant chemotherapy, conservative surgery, and conformal 

radiotherapy (50.4 Gy). At 24 months, both patients were alive with excellent local control and preserved bladder 

function. Conclusion: Pediatric bladder rhabdomyosarcoma requires early multidisciplinary management. This 

combined therapeutic approach optimizes tumor control while preserving bladder function. 
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INTRODUCTION 
Rhabdomyosarcoma (RMS) is the most 

common malignant mesenchymal tumor in children and 

adolescents, constituting approximately 3-5% of all 

pediatric cancers [1,2]. With an annual incidence of 5.2 

cases per million children, this tumor has a bimodal 

distribution, with the first peak between 2-6 years of age 

and the second around 15-19 years of age [3,4]. 

 

Genitourinary localization accounts for 20-25% 

of cases, with the bladder being the preferred site, 

particularly in young children [5,6]. Pediatric bladder 

rhabdomyosarcoma poses specific therapeutic 

challenges that require a balance between oncological 

control and functional preservation. 

 

Recent therapeutic advances, including the 

optimization of chemotherapy protocols, conservative 

surgical techniques, and precision radiotherapy, have 

significantly improved prognosis, with overall survival 

rates exceeding 70% in localized forms [7,8]. 

 

We report two cases of embryonic bladder 

rhabdomyosarcoma treated at our institution, analyzing 

their clinical, therapeutic, and evolutionary 

particularities, supplemented by an updated review of the 

literature. 

 

MATERIALS AND METHODS 
This descriptive retrospective study included all 

cases of pediatric bladder rhabdomyosarcoma diagnosed 

and treated in our department between January 2020 and 

December 2022. The inclusion criteria were as follows: 

age < 18 years, confirmed histological diagnosis of 

bladder rhabdomyosarcoma, and complete management 

at our institution. 

 

The diagnosis was based on a combination of 

clinical, radiological (ultrasound, CT, MRI), 

histological, and immunohistochemical (desmin, 

myogenin, MyoD1) elements. Staging followed the 

Children's Oncology Group (COG) classification. 

 

The multimodal treatment combined 

neoadjuvant chemotherapy according to the Vincristine-

Actinomycin D-Cyclophosphamide (VAC) or 

Ifosfamide-Vincristine-Actinomycin D-Doxorubicin 

Oncology-Radiotherapy 
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(IVADo) protocols, conservative surgery, and 3D 

conformal radiotherapy (50.4 Gy in 28 fractions). 

 

Clinical, biological, and radiological 

evaluations were performed at 3, 6, and 12 months and 

then annually. Bladder function was assessed by 

measuring post-void residue and validated 

questionnaires. 

 

A systematic search of PubMed, Embase, and 

Cochrane (2008-2023) the keywords 

“rhabdomyosarcoma" and “bladder.” 

 

CLINICAL OBSERVATIONS 
Case 1 

A 4-year-old boy with no particular history 

presented with hypogastric pain and urinary burning for 

12 months. Clinical examination revealed a palpable 

mass in the hypogastric region. 

Pelvic MRI revealed a 65 mm high budding 

solidocystic tumor process originating from the right 

anterolateral wall of the bladder neck, with local 

infiltration without extension to adjacent organs (Figure 

1). 

 

Transcutaneous biopsy confirmed stage III 

embryonic rhabdomyosarcoma, with positive desmin 

and myogenin immunohistochemistry. 

 

The patient received four cycles of VAC/VAD 

chemotherapy, achieving a 90% tumor reduction (from 

65 mm to 12.5 mm). Complete excision was performed, 

followed by 3D conformal radiotherapy (50.4 Gy). 

 

At 24 months, the patient had excellent local 

control with normal bladder function (post-void residue 

< 10 ml, age-appropriate bladder capacity). 

 

 
Figure 1: solid-cystic tumor mass (65 × 37 × 30 mm) of the bladder 
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Case 2 

A 9-year-old boy with no medical history 

presented with dysuria, acute urinary retention, and 

deterioration of general condition for 11 months. 

 

Abdominal-pelvic computed tomography (CT) 

revealed a left latero-vesical tumor process × 47x27 mm, 

infiltrating the urogenital sinus with minimal right 

hydronephrosis. 

 

Histological analysis confirmed stage III 

embryonic rhabdomyosarcoma with positive 

immunostaining for desmin and myogenin. 

 

Six cycles of IVADo chemotherapy induced 

significant regression (47x27 mm to 29.2x13.4 mm). 

Complete tumor excision was followed by conformal 

radiotherapy (CRT). 

 

At 24 months, local control was excellent, with 

complete functional recovery (normal spontaneous 

urination and absence of significant residue). 

 

DISCUSSION 
Our observations confirm the male 

predominance (2:1 sex ratio) and young age at diagnosis, 

which are classic characteristics of pediatric bladder 

RMS [9,10]. The long diagnostic delay (11-12 months) 

highlights the difficulty of early diagnosis due to initial 

aspecific symptoms. 

 

The clinical presentation combining voiding 

disorders and palpable mass corresponds to the published 

series, where urinary retention is often the first symptom 

[11,12]. 

 

Pelvic MRI is superior to CT for the evaluation 

of local extension and surgical planning, confirming the 

current recommendations [13]. Immunohistochemistry 

remains essential, as the co-expression of the 

mine/myogenin is highly specific to RMS [14,15]. 

 

Our results illustrate the efficacy of the 

sequential therapeutic approach recommended by 

international protocols [16,17]. Neoadjuvant 

chemotherapy allowed for significant tumor reduction 

(90% and 38%, respectively), facilitating optimal 

conservative surgery. 

 

The use of different protocols (VAC/VAD vs. 

IVADo) reflects therapeutic adaptation according to risk 

factors and tolerance, an approach validated by recent 

studies [18,19]. 

 

Contemporary series have confirmed high rates 

of bladder preservation after neoadjuvant chemotherapy 

and conservative surgery, with favorable functional 

outcomes [25]. 

 

3D conformal radiotherapy at a dose of 50.4 Gy 

was effective and well tolerated, with no significant 

acute toxicity. This approach allows for optimal local 

control while limiting the irradiation of organs at risk 

[20,21]. 

 

Emerging techniques (intensity-modulated 

radiotherapy and proton therapy) could further improve 

the therapeutic index, particularly in young children [22]. 

 

Functional assessment at 24 months showed 

complete preservation of bladder function in both cases, 

which is a major objective of modern care. This 

functional preservation, associated with oncological 

control, justifies a multimodal conservative approach 

[25,26]. 

 

A recent review highlighted that it is now 

possible to adopt conservative approaches (minimal 

surgery, targeted chemotherapy, and tailored 

radiotherapy) while maintaining high therapeutic 

efficacy [26]. 

 

Our patients had several factors with a good 

prognosis: age < 10 years, embryonic histology, absence 

of metastases, and response to neoadjuvant 

chemotherapy [23,24]. Long-term follow-up is necessary 

to detect late recurrence or functional complications. 

 

Recent data from the EpSSG group show that 

children with localized RMS now have up to an 80% 

chance of long-term survival because of the RMS-2005 

protocol strategies [28]. The PDQ clinical updates (April 

2025) highlight the importance of using multiple 

treatments based on age and report survival rates by risk 

group. Advances in molecular biology, especially in cell 

death processes such as apoptosis and the unfolded 

protein response (UPR), could help create new targeted 

treatments for rhabdomyosarcoma [27]. 

 

This limited series did not allow for an in-depth 

statistical analysis. Longer follow-up is needed to assess 

long-term survival and the delayed sequelae. The lack of 

psychosocial assessment is another limitation of this 

study. 

 

CONCLUSION 
Pediatric bladder rhabdomyosarcoma is a rare 

pathology that requires multidisciplinary expertise. The 

modern therapeutic approach, which combines effective 

chemotherapy, conservative surgery, and precision 

radiotherapy, makes it possible to optimize tumor control 

while preserving bladder function. 

 

Our encouraging short-term results require 

confirmation through prolonged follow-up. Future 

efforts should focus on improving early diagnosis, 

optimizing personalized treatment strategies, and 

assessing the long-term quality of life. 
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