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Presentation

• 5 month old girl presented 
April 2012

• Squint, 3 weeks worsening 
right eye proptosis

Past history

• Nil of note
• Normal growth and 

development
• No family history of cancer

Examination

• Right sided proptosis
• No lymphadenopathy
• No other significant 

findings

Bloods

• Mild anaemia
• WCC, platelet count, renal 

and liver function normal
• Tumour markers normal
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1.9 x 2.4 x 2.3cm 
mass in inferior 

aspect of right orbit
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A further mass 
noted within the 
occipital horn of 
the right lateral 
ventricle 1.5 x 
1.7 x 1.2cm
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choroid plexus lesion?

• Choroid plexus lesion ?metastasis ?second primary

• Biopsy retro-orbital lesion confirmed sarcoma

• Decision made to proceed with surgical resection of 
choroid plexus lesion
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“Whilst possible for the choroid plexus lesion to be a 
metastasis from sarcoma, it is difficult to be confident 
in this age group and important to ascertain that we 

are dealing with a single pathology”
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Two distinct entities
Retro-orbital lesion Choroid plexus lesion

Histopathology Interlacing fascicles of 
spindle cells with densely 
eosinophilic cytoplasm

Poorly differentiated, polygonal 
or round cells predominantly in 
sheets, papillary pattern focally

Immunohistochemistry

• Desmin, Myogenin, MyoD1 + -

• INI1/BAF47 + +

• SMA -

• Pancytokeratin - +

• S100 - +

• NB84 +

• CD99 - -

Conclusion Spindle cell variant of 
rhabdomyosarcoma, 
embryonal subtype

Choroid plexus carcinoma
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The fact she has synchronous tumours is almost certainly 
indicative of a cancer predisposition syndrome, such as 

Li Fraumeni syndrome

Why did she have 
synchronous tumours?

• Diagnosed with synchronous 
tumours at young age

• Both tumours types are those 
typically associated with 
predisposition syndromes

• Genetics testing and referral

• Significant family implications
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No significant family 
history of cancer
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Diagnosis
Spindle cell embryonal 
rhabdomyosarcoma

Diagnosis
Choroid plexus carcinoma

Staging
• Localised: Bone scan and bone 

marrow sampling revealed no 
metastatic disease

Staging
• Localised: MRI head and spine 

and CSF sampling revealed no 
metastatic disease
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Diagnosis
Spindle cell embryonal 
rhabdomyosarcoma

Staging
• Localised: Bone scan and bone 

marrow sampling revealed no 
metastatic disease

• Standard risk, subgroup C: 
favourable pathology, 
favourable site, N0
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Diagnosis
Spindle cell embryonal 
rhabdomyosarcoma

Diagnosis
Choroid plexus carcinoma

Staging
• Localised: Bone scan and bone 

marrow sampling revealed no 
metastatic disease

• Standard risk, subgroup C: 
favourable pathology, 
favourable site, N0

Prognosis
OS 70-75%

Prognosis
OS 50%

?

Staging
• Localised: MRI head and spine 

and CSF sampling revealed no 
metastatic disease

• Gross total resection, no residual
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Surgery

Chemotherapy

+/- Radiotherapy

• Gross total resection choroid plexus carcinoma
• No role for surgery in retro-orbital rhabdomyosarcoma

• Bespoke!

• No indication for choroid plexus carcinoma in view of age and GTR
• Dependent on response to treatment for rhabdomyosarcoma
• Prefer to avoid in view of age and possible underlying condition
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CPT-SIOP-2000
Established CPC to be responsive to:
• Etoposide
• Vincristine
• Carboplatin or cyclophosphamide 

(superior agent not determined)

EpSSG RMS 2005, treatment group C

9 cycles of IVA given every 21 days

• Ifosfamide
• Vincristine
• Actinomycin-D

?

Aim: Treatment of both tumour types using optimum chemotherapy
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CPT-SIOP-2000, 6 cycles every 28 days
Established CPC to be responsive to:
• Etoposide
• Vincristine
• Carboplatin or cyclophosphamide

EpSSG RMS 2005, treatment group C

9 cycles of IVA given every 21 days

• Ifosfamide
• Vincristine
• Actinomycin-D

Objectives:
• Incorporate 9 cycles of ifosfamide/cyclophosphamide
• Include vincristine weekly for first 7 weeks then every cycle
• Include actinomycin D
• Alternate with cycles containing etoposide and carboplatin

Alternating:    IVA /       V-CyCE / IVE

Aim: Treatment of both tumour types using optimum chemotherapy

- Ifosfamide
- Vincristine
- Actinomycin-D

- Vincristine
- Cyclophos
- Carboplatin
- Etoposide

- Ifosfamide
- Vincristine
- Etoposide
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Cycle Wk Chemo

1 1 IVA(Do*)

2 V

3 V

2 4 V-CyCE

5 V

6 V

3 7 IVE

4 10 IVA

5 13 V-CyCE

6 16 IVE

7 19 IVA

8 22 V-CyCE

9 25 IVE

*started treatment urgently due to rapidly progressing proptosis, brain lesion initially thought to be metastatic RMS

• IVA according to EpSSG RMS 2005
• CyCE according to EpSSG NRSTS 2005
• IVE according to SIOP MMT95 (2 doses ifosfamide only)

Mg/kg dosing appropriate for age and weight (<10kg, <12 mnths)

Chemotherapy Prescribed Dose/kg Cumulative Dose

Cyclophosphamide (Cy) 73.5mg/kg/cycle x3 220.5mg/kg

Vincristine (V) 0.05mg/kg/cycle x13 0.65mg/kg

Actinomycin-D (A) 0.05mg/kg/cycle x3 0.15mg/kg

Etoposide (E) 16.5mg/kg/cycle x3 49.5mg/kg

Doxorubicin (Do) 1.5mg/kg/cycle x1 1.5mg/kg

Ifosfamide (I) 100mg/kg/cycle x6 600mg/kg

Carboplatin (C) Dosed according to GFR
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Treatment

• Tolerated chemotherapy well
• Single septic episode requiring 

line change

Re-assessment

• Good partial response
• Significant residual mass              

1.7 x 2.1 x 1.4 cm

Radiotherapy?

• Local therapy critical in RMS
• Surgery not usually utilised in 

primary orbital RMS
• Evidence of increased risk of 

radiation-induced cancer in Li 
Fraumeni syndrome

• Advised to consider alternative 
therapies to minimise or avoid 
radiotherapy use where possible

Genetics

• Li Fraumeni syndrome confirmed
• Heterozygous for pathogenic 

TP53 mutation c524G>A
• Rare autosomal dominant 

inherited genetic condition
• Significantly increased lifetime 

risk of cancer
• Most frequently sarcoma, 

breast, brain, adrenocortical
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Treatment

• Tolerated chemotherapy well
• Single septic episode requiring 

line change

Re-assessment

• Good partial response
• Significant residual mass              

1.7 x 2.1 x 1.4 cm

Radiotherapy

• Decision was made to give 
radiotherapy

• 36 Gy delivered to whole orbit 
plus boost to original tumour 
volume with a margin to total 
dose of 50.4 Gy

• Tolerated well

Genetics

• Li Fraumeni syndrome confirmed
• Heterozygous for pathogenic 

TP53 mutation c524G>A
• Rare autosomal dominant 

inherited genetic condition
• Significantly increased lifetime 

risk of cancer
• Most frequently sarcoma, 

breast, brain, adrenocortical
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Clinically 
well

Reduced vision right 
eye pre-treatment

Mild facial asymmetry

Normal renal and 
liver function

Endocrine follow-up:
•Borderline cortisol

•Suboptimal growth hormone

Regular MRI scans showed no evidence of recurrence
No specific imaging performed with regard to underlying Li Fraumeni syndrome

Mainstream school:
No evidence of any cognitive 

difficulties

Good energy levels
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Difficult family events
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• Older brother diagnosed with grade III 
anaplastic ganglioglioma

• Rapid genetic testing confirmed familial 
pathogenic TP53 mutation

• Treated with radiotherapy and 
temozolomide, relapsed within 2 months

• Parents offered genetic testing
• Mum did not have TP53 mutation
• Dad declined testing

• Possible that one of parents is gonadal 
mosaic or that dad has mutation
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Rapidly growing mass arising from right side of palate

Underwent biopsy and staging

Diagnosed with localised sarcoma with malignant osteogenic 
differentiation of right maxilla (within margin of radiotherapy field)

On-going treatment with chemotherapy and radical surgery
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Discussion

• Which chemotherapy regime would likely give the best
chance of cure from both tumours for this patient?

• Was the balance of risks and benefits, both immediate
and in the longer-term, in favour of giving or avoiding
radiotherapy in this situation?

• What are the long-term implications of giving this
chemotherapy and radiotherapy at such a young age?

• Should regular screening for further malignancies have
been offered as part of the follow-up in view of the
underlying Li Fraumeni syndrome?
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Take home messages

• Comprehensive understanding of the rationale for 
treatment protocols and contribution of each drug is 
critical in complex decision-making

• Very low threshold to undertake genetic testing for 
tumours presenting at young age or simultaneously as 
may impact significantly on treatment decisions

• Treatment decisions can be very complex
• Frequently there is no ‘right’ or ‘wrong’ treatment 

decision, just a careful balance of risks, supported by 
open and honest conversations with the family and 
consensus within the multi-disciplinary team
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Thank you for your 
attention
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Back-up slides
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Questions for Polls
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QUESTION 1 (after slide 2)

What would be your top 
three differential 
diagnoses?

• Leukaemia
• Langerhans cell 

histiocytosis
• Retinoblastoma
• Rhabdomyosarcoma
• Neuroblastoma

QUESTION 2 (after slide 11)

Which chemotherapy 
would you have given in 
this case?

• According to RMS 
protocol/guideline

• According to CPC 
protocol/guideline

• Combination of 
chemotherapy agents in 
individualised protocol

QUESTION 3 (after slide 14)

Would you have given 
radiotherapy in this case?

• Yes - ideally external 
beam radiotherapy

• Yes - ideally proton 
beam therapy

• No
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Screening recommendations for 
people with Li Fraumeni syndrome
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