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Background: Since bone marrow (BM) involvement influences staging and evaluation of therapeutic response in neuroblastoma patients, reliable detection of residual neuroblastoma cells is critical. Cytomorphological examination of BM aspirates appears not sensitive enough to detect single tumor cells. Therefore, the SIOPEN Immunocytology/Genetics group decided to standardize performance and evaluation of a new and sensitive immunocytochemical assay based on of GD2 disialoganglioside detection. This technique will be used to study the significance of minimal residual disease in BM samples from stage 4 neuroblastoma patients entered into the SIOPEN High Risk study. Standardized method: Technical performance: Standardization of cell preparation, paraformaldehyde fixation, anti-GD2 monoclonal antibody (clone 14G2a), detection system (DAKO APAAP complex, Fuchsin+TM Substrate Chromogene System), hematoxylin counterstaining and controls. Evaluation: Cells are called positive according to defined minimal criteria based on cytomorphology (cell size, shape, nucleo-cytoplasmic ratio, chromatin structure) and quality and subcellular distribution of the immunocytochemical staining product. Number of positive cells and evaluated mononuclear cells are reported. The sensitivity of this assay is practically unlimited and depends on the number of investigated cells (ideally 3x10e6). In non-conclusive cases, GD2 positive cells are checked by FISH for genetic aberrations. Quality controls: To test the validity of our method, quality control rounds were organized among members of the Immunocytology/Genetics group. After application of the standardized staining and evaluation procedure, two main improvements were achieved: (1) in discordant cases, the range between lowest and highest reported result was reduced 5 times and (2) discordant results were only found in samples with <10 positive cells per 1x10e6. 

Conclusions: Our method is an appropriate tool to assure reliable detection of residual tumor cells in BM from neuroblastoma patients included in the SIOPEN High Risk Protocol.
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