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ABSTRACT Objective: To investigate the detection and clinical significance of circulating tumor cells in osteosarcoma patients us-
ing physical filtration combined with in situ hybridization. Methods: In this study, the detection of circulating tumor cells in osteosarcoma
is based on physical filtration combined with in situ hybridization. The cells are firstly enriched from peripheral blood by 8 um diameter
pores calibrated membrane. Then multiplex RNA-in situ hybridization assay was used to characterize the molecular markers including
CD45, EpCAM, CK8, CK19, Vimentin and Twist in each cell. The cells are classified as leukocyte and circulating tumor cell base on the
expression of different markers. 20 osteosarcoma patients and 15 healthy donors were enrolled to investigate the clinical significance of
circulating tumor cells. Results: The cell recovery rate was higher than 90%. Among the enrolled 20 patients and 15 healthy donors, 19
patients and 14 healthy donors had been detected CTCs in peripheral blood. CTC count in metastatic and localized patients is 11.33+
5.88 and 4.36+ 2.98, respectively. The result revealed that CTC count in metastatic patients is significantly higher than localized patients.
The ratio of mesenchymal CTC in metastatic patients is significantly higher than localized patients. Conclusions: Circulating tumor cells
in osteosarcoma can be detected efficiently by physical filtration combined with in situ hybridization. CTC count and phenotype are related
with tumor metastasis in osteosarcoma.
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Fig.1 Calibration curve obtained using Canpatrol™ system in the spiking
experiment (n=3) with HOS cells at different dilutions
7E: CanPatrol™ RZHI MR E =R A H 92.64%,
Note: The result demonstrated that the enrichment process was linear

(R*=0.9984) and the average recovery at each dilution of cells was 92.64%.
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Fig.2 The expression of different markers detected by RNA-ISH assay
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Note: CD45, EpCAM, CK8/18/19, vimentin and twist expression in circulating tumor cells from osteosarcoma patients. Red fluorescence: expression of

epithelial biomarkers EpCAM and CK8/18/19; Green: expression of the mesenchymal biomarkers vimentin and twist; White blue fluorescence: expression

leukocytic biomarker CD45. A: leukocyte; B: epithelial CTC; C: biophenotypic epithelial/mesenchymal CTC; D: mesenchymal CTC. (Magnification:

100x )
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Table 1 The ratios of different phenotypic CTCs in patients with metastasis vs. localized osteosarcoma at baseline

Tumor metastasis Epithelial(n) Mixed(n) Mesenchymal(n) P Value
Yes 10 23 35 0.0031
No 14 34 13

Note: The ratios of mesenchymal CTCs in patients with metastasis is higher than localized osteosarcoma (P=0.0031). The result indicated that

mesenchymal CTCs play a more important role in osteosarcoma metastasis than other phenotypic CTCs.
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