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Rhabdomyosarcoma - Incidence

• Approximately 3-5 % of all cancer cases.
• Netherlands: ±20 patients annually.

Bone and Soft Tissue Sarcomas, Average Annual Age-Specific Incidence Rates per Million Population, Great Britain, 
1996–2005. Source: https://www.cancerresearchuk.org/

https://www.cancerresearchuk.org/


Rhabdomyosarcoma - Distribution

• Metastatic involvement:
• Lung 39%
• Bone marrow 32%
• Lymph nodes 30%
• Bone 27%
• Soft tissue 16%



Rhabdomyosarcoma - Presentation

• Highly dependent on tumor location.
• Visible or palpable mass 



Jawad N, McHugh K. Pediatr Radiol. 2019 Oct;49(11):1516-1523.



Rhabdomyosarcoma – Associated conditions 

• History of radiation therapy for treatment of another condition
• Li-Fraumeni syndrome
• DICER1 syndrome
• Neurofibromatosis
• Costello syndrome
• Beckwith-Wiedemann syndrome
• Noonan syndrome



Rhabdomyosarcoma – Risk stratification

• Fusion status: 
• Favourable = PAX-FOXO1 fusion negative
• Unfavourable = PAX-FOXO1 fusion positive

Wendy Roeb et al. PNAS 2007;104:46:18085-18090



Rhabdomyosarcoma – Risk stratification

• Fusion status: 
• Favourable = PAX-FOXO1 fusion negative
• Unfavourable = PAX-FOXO1 fusion positive

• IRS stage: 
• Group I = Primary complete resection (R0)
• Group II = Microscopic residual (R1) or primary complete resection but N1
• Group III = Macroscopic residual (R2)
• Group IV = Metastatic disease.

IRS = Intergroup Rhabdomyosarcoma Study
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• Site: 
• Favourable = Orbit, GU bladderprostate, GU non bladder prostate (i.e. 

paratesticular and vagina/uterus) and non PM head & neck 
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Rhabdomyosarcoma – Risk stratification

• Site: 
• Favourable = Orbit, GU bladderprostate, GU non bladder prostate (i.e. 

paratesticular and vagina/uterus) and non PM head & neck
• Unfavourable = All other sites (parameningeal, extremities and “other site”)

• Node stage (According to the TNM classification): 
• N0 = No clinical or pathological node involvement 
• N1 = Clinical or pathological nodal involvement



Rhabdomyosarcoma – Risk stratification

• Size & Age: 
• Favourable = Tumour size (maximum dimension) ≤5 cm or Age ≤10 years)
• Unfavourable = All others (i.e. Size >5 cm or Age >10 years) 



Risk group Sub-
group

Fusion 
status

Post 
Surgical 
stage

Site Node 
stage

Size & Age

Low risk A Negative I Any N0 Both favourable

Standard risk B Negative I Any N0 One or both 
unfavourable

C Negative II, III Favourable N0 Any

High risk D Negative II, III Unfavourable N0 Any

E Negative II, III Any N1 Any

F Positive I, II, III Any N Any

Very high risk G Positive II, III Any N1 Any

H Any IV Any Any Any



Rhabdomyosarcoma - Imaging

• Initial imaging modality:
• US



Rhabdomyosarcoma - Imaging

• Main imaging modality:
• MRI



Rhabdomyosarcoma – Imaging lungs

• Always CT of the chest at diagnosis.
• Follow-up CR.



8 yr

12 yr

11 yr



Rhabdomyosarcoma – Imaging lungs

• EpSSG Definition:
• No lesions: Normal CT.

• Indeterminate lesions: No more than 4 nodules of <5 mm OR 
1 nodule between 5 and 10 mm 

• Metastatic disease: 1 or more pulmonary nodules of ≥ 10 mm OR
2 or more well-defined nodules of 5 to 10  mm OR
5 or more well-defined nodules < 5 mm





Rhabdomyosarcoma – Multimodality treatment

• At diagnosis biopsy.
• Induction (multidrug) chemotherapy. 

IVADO (Ifosfamide, Vincristine, Actinomycin D, Doxorubicin) or IRIVA (Irinotecan, Ifosfamide, Vincristine, Actinomycin D)
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Rhabdomyosarcoma – Multimodality treatment

• At diagnosis biopsy.
• Induction (multidrug) chemotherapy. 
• Surgery and/or radiotherapy.
• Adjuvant chemotherapy.

IVADO (Ifosfamide, Vincristine, Actinomycin D, Doxorubicin). * During RTx no Doxorubicin.



Rhabdomyosarcoma - Outcome

• Localized disease:
• 5-year event-free survival (EFS): ± 75% 
• Overall survival (OS): 80%



Rhabdomyosarcoma - Outcome

• Localized disease:
• 5-year event-free survival (EFS): ± 75% 
• Overall survival (OS): 80%

• Metastatic disease:
• 5-year overall survival (OS): 10-50% 



Rhabdomyosarcoma – Treatment response

• European protocols (before FaR-RMS):
• Insufficient response: tumor volume reduction < 33%

• Change to second line chemotherapy regimen. 
• USA protocols:

• Tumor progression
• Change to second line chemotherapy regimen. 







Different treatment decisions in 14 patients (22%; 95% CI: 12-32)



NR, no response; OR, objective response; SR, sufficient response.



• Systematic review

CR – Complete Response; PR/PAR – Partial Response; OR – Objective Response; NR – No Response; SPD – Stable/Progressive 
Disease; PD – Progressive Disease; SR – Sufficient Response



Rhabdomyosarcoma – Treatment response

• Patient outcome as parameter!

• 6 studies
• 2 show response is an outcome parameter

• PD included.
• 4 show response is no outcome parameter

• PD excluded.

 PD is a prognostic factor for poor outcome!



Rhabdomyosarcoma – Follow-up

EpSSG-RMS 2005 protocol.
Standardized follow-up:

Y1: @ 3 months
Y2: @ 4 months
Y3: @ 4 months
Y4: @ 12 months
Y5: @ 12 months

1) Alveolar subtype 
2) Parameningeal or “other” sites 
3) Systemic recurrence 
4) Recurrence on therapy

Mazzoleni S, et al. Cancer. 2005 Jul 1;104(1):183-90.



SCAN  XIETY
(Noun) \ skan – zi - eete

The anxiety associated with 
cancer-detecting scans



Rhabdomyosarcoma – Scanxiety

Vaarwerk B, et al. Support Care Cancer. 2019 Oct;27(10):3841-3848. 



Overall survival after relapse (including 95% confidence intervals)





Rhabdomyosarcoma – Ongoing research

Estimated Enrollment: 1,672 participants



Rhabdomyosarcoma – Ongoing research

• FDG PET-CT sub-study
• Leads: Nina Jehanno, Bart de Keizer, Lise Borgwardt, 

Arthur Braat & Simon Wan 

• Response assessment according to: 
• PERCIST 1.0 criteria. 



Rhabdomyosarcoma – Ongoing research

• FDG PET-CT sub-study
• Leads: Nina Jehanno, Bart de Keizer, Lise Borgwardt, 

Arthur Braat & Simon Wan

• Response assessment according to: 
• PERCIST 1.0 criteria. 
• Visual ‘Deauville like’ criteria. 



Rhabdomyosarcoma – Ongoing research

• MRI DWI sub-study
• PhD students: Roelof van Ewijk, Isabelle de Vries, Laura Adriaanse, Cyrano 

Chatziantoniou 
• Leads: Reineke Schoot, Alberto de Luca, Alexander Leemans, Hans Merks, 

Rick van Rijn





Thanks for your attention


