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CD163_TumorCenter_cells_mm² 45 160 340 <0.001

CD163_InvasiveFront_cells_mm² 120 380 850 <0.001

CD163_Interface_cells_mm² 165 470 995 <0.001
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CD163-Positive Macrophage Enrichment in Peritoneal Implants of Serous
Ovarian Tumors: A Quantitative Digital Pathology Study

Abstract
Peritoneal dissemination is a defining feature of epithelial ovarian cancer and plays a central role
in disease progression and poor clinical outcome. Increasing evidence suggests that the tumor
microenvironment, particularly tumor-associated macrophages, contributes significantly to
metastatic behavior. CD163 is a well-established marker of M2-polarized macrophages associated
with  immune  suppression  and  tumor  promotion.  However,  the  spatial  distribution  and
quantitative characteristics of CD163-positive macrophages in peritoneal implants of serous
ovarian tumors remain insufficiently characterized.
This  study  aimed  to  evaluate  CD163-positive  macrophage  infiltration  across  the  spectrum  of
serous ovarian tumors and to analyze their spatial distribution within peritoneal implants. A total
of 42 cases, including serous borderline tumors, low-grade serous carcinoma, and high-grade
serous carcinoma, were retrospectively analyzed. Immunohistochemical staining for CD163 was
performed on formalin-fixed, paraffin-embedded tissue sections. Digital whole-slide imaging and
quantitative analysis were used to assess macrophage density (cells/mm²) in predefined
compartments, including stromal areas, tumor center, invasive front, and tumor–stroma
interface.
A statistically significant increase in CD163-positive macrophage density was observed across the
histological spectrum, with the lowest values in borderline tumors and the highest in high-grade
serous carcinoma. The most pronounced differences were identified in the stromal compartment,
invasive front, and tumor–stroma interface (p < 0.001). Spatial analysis demonstrated preferential
accumulation of macrophages in peritumoral regions associated with invasion, while tumor
center regions showed comparatively lower densities. Strong correlations were identified
between macrophage densities in stromal and invasive compartments, indicating coordinated
microenvironmental remodeling.
These findings demonstrate progressive enrichment and spatial redistribution of CD163-positive
macrophages in peritoneal implants of serous ovarian tumors. The observed patterns support the
role of macrophage-mediated immune modulation and stromal interaction in tumor progression
and metastatic dissemination. Quantitative spatial assessment of CD163-positive macrophages
may provide valuable insight into tumor biology and represents a potential approach for
microenvironment-based stratification in ovarian cancer.

Keywords: CD163; tumor-associated macrophages; ovarian cancer; serous carcinoma; peritoneal
implants; tumor microenvironment;
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