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Summary 
• Infant neuroblastoma generally 

has an excellent prognosis 

• Many tumours need minimal 

treatment 

• Occasional tumours are more 

aggressive 

 

How to pick the ones that need 

more treatment? 



INRG – distribution and predicted outcome of 

patients 

 

 

•Stage (L1, L2, M, Ms) 

 

•Age - 18 months 

 

•Histological category - INPS (Shimada) 

 

•Tumour differentiation 

 

•MYCN amplification status 

 

•11q aberration 

 

•DNA ploidy 
 

Independent risk factors 



INRGSS 
 

•L1: Locoregional tumour not involving structures as 
 defined on list of Image Defined Risk Factors (IDRF) 

 

•L2: Locoregional tumour with presence of one or more 
 IDRF’s 

 

•M: Distant metastatic disease (except Ms) 

 

•Ms: Metastatic disease confined to skin, liver and bone 
 marrow in <18 months. 

 

Stage 1: Localized tumor confined to the area of origin 
Stage 2A: Unilateral tumor with incomplete gross resection; identifiable ipsilateral and contralateral lymph nodes negative for 
 tumor 
Stage 2B: Unilateral tumor with complete or incomplete gross resection; with ipsilateral lymph nodes positive for tumor; with 
 contralateral lymph nodes negative for tumor 
Stage 3: Tumor infiltrating across midline with or without regional lymph node involvement; or unilateral tumor with 
 contralateral lymph node involvement; or midline tumor with bilateral lymph node involvement 
Stage 4: Dissemination of tumor to distant lymph nodes, bone marrow, bone, liver, or other organs except as defined by stage 
 4S 
Stage 4S: Age <1 year old with localized primary tumor as defined in stage 1 or 2, with dissemination limited to liver, skin or 
 bone marrow (less than 10 percent of nucleated bone marrow cells are tumors) 

INSS 
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Stratifying treatment 

-risk grouping 

• Incidental neonatal adrenal tumours 

• Localised neuroblastoma under 18 months 

• Metastatic neuroblastoma under 12 months 

• MS tumours 



Incidental neonatal masses 

Sources of data 

• Screening studies 

• Anecdotal reports 

• COG study 

Many neonatal 

supra-renal masses 

spontaneously 

regress 

Progression is rare 

Risks of 

intervention 

outweigh benefits 



• Age < 90 days when adrenal mass discovered 

– Not crossing midline 

– Diameter ≤ 5 cm 

– No evidence of metastases/regional spread 

• US validated by MR and MIBG 

• Regular follow up: US and catecholamines 

• Resection if: 

– 50% increase in tumour volume 

– 50% increase in catecholamine levels 

– Clinical concern about progressive disease 

– Persistent mass after 12 months 





Infant localised tumours 

• Good prognosis up to 18 
months of age 

 

• Well defined predictors of 
worse prognosis 

– MYCN 

– 11q aberrations 

– Other genetic markers? 

 

Histology required 

 



Image Defined Risk Factors 
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 Resect?    Resect   



SIOPEN unresectable study: Impact of age & 

pathology 

Pathology    Age 



COG data 

• Phase 3 non randomized trial 
– Reduce chemotherapy 

– Maintain >90% survival 

– Stratified into 2 treatment arms 

• Chemotherapy (carboplatin, etoposide, cyclophos, 
doxorubicin) 

– FH: 4 cycles 

– UH: 8 cycles 

• Not a surgical study 
– Surgery to completely remove the tumor where feasible 

– Variable timing 

– Early resection recommended if possible, as may 
‘down-stage’ the tumor 

• Radiotherapy not specified 

 

Ref: Baker NEJM 2010,363;1313-23 



European Infant Study (99.0 & 99.1) 
-effect of chemotherapy 

• Children under 1 year of age at diagnosis 

– MYCN negative 

– No metastases 

• 454 eligible infants 

• Surgical Risk Factors assessed in 407 

 

• 204 risk factor positive 

– 11q status not recorded 

– Assume most ‘low risk’ 

 

• 92 reassessed after chemotherapy 

– 38 (41%) now risk factor negative 

Unpublished data 



Risks of resection 

Author Patient group No of Patients Major 

complications % 

Nephrectomies % Deaths % 

Baker (2010) COG 

intermediate 

479 28 1 0 

Cecchetto 

(2005) 

Localized: Risk 

factor positive 

155 17 18 0.7 

INES 

(unpublished) 

Infant localized: 

Risk factor 

positive 

55 17 6 0 

Cecchetto 

(2005) 

Localized: risk 

factor negative 

363 5 0.3 0.3 

INES 

(unpublished) 

Infant localised: 

risk factor 

negative 

195 3 1 0.5 



Residual tumour post-

chemotherapy 

• IDRFs not validated 

• Data required 

• IDRF negative: resect 

• IDRF positive: observation 

 

LINES: randomisation 





MYCN amplification status and prognosis in infant neuroblastoma.  

Metastatic MYCN non amplified 

< 1yr patients 
Metastatic MYCN amplified < 1yr 

patients 



Metastatic infant tumours 

Is there any grounds to treat primary tumour 

differently from localised infant tumours? 

 
age thresholds:  

• L1 &L2) <18 m 

• M <12 m 

 



MS tumours 

• No significant change since Evans staging 

in 1967 

• ‘special’ 

– Small primary 

– Light bone marrow infiltration 

– Metastases only in favourable sites 

• Skin/soft tissues 

• liver 

 



Healthy infant 

• Antenatal hydronephrosis 

• Postnatal US 

– Improving 

• Further US 

– Suprarenal mass 

• Catecholamines slightly 

raised 

Bone marrow infiltration: histology required 



Conclusions 

• Small incidental neonatal tumours can be observed without 
histology 

• All other tumours are stratified by histology/cytogenetics 

• Only resect at presentation if IDRF negative 

• IDRF positive: biopsy to guide chemo regime 

• If favourable biology carefully balance risks of resection 
vs. risk of tumour 

Default: Do no harm 


