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Image assessment of vascular tumor biology in neuroblastic tumors: immunohistochemical expression of endoglin
(CD105).
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Background: The measure of microvascular density is the morphological gold-standard approach for assessing
neovascularization in human tumors. Currently, the evaluation of angiogenesis is performed with several pan-
endothelial cell markers, although they are lacked of specificity. Recent studies show that endoglin (CD105) is a
potential hematopoietic stem cell marker for measuring angiogenesis, since it is expressed preferently in tumor-
associated vasculature by activated endothelial cells, as well as their high expression in tumor cells is associated
with poor prognosis in several malignancies.

Aim: To evaluate the prognostic potential of endoglin (CD105) in neuroblastic tumors through the quantification
and characterization of its immunohistochemical expression by image analysis.

 

Material and methods: Primary tumor samples from 328 patients included in a tissue microarray were visual
assessed by two observers using the immunohistochemistry technique to detect endoglin (clone SN6h, Dako). In
order to perform an automatic quantification, the slides were scanned with Pannoramic MIDI scanner (3D Histech)
at 20x. We used our published custom-design tool, known as AngioPath®, which quantify several morphometric
measurements of all vascular vessels recognized and classify them into categories of vessels, depending on their
morphometric characteristics. In this study, we focused on total vasculature and microvascularization (capillaries or
vessels between 5-15?m; post-capillay venules and metarterioles with 15-20 ?m; sinusoid-like blood vessels,
collecting venules and end arteries with 20-50 ?m). The morphometric measurements of CD105+ cells (quantity
parameters, as vessel density and % of stained area; size parameter, as length, and shape parameter, as
deformity) were related to INRG clinical-biological prognostic factors (age, stage, tumor histology, MYNC gene
status, 11q aberration, DNA ploidy and pangenomic profile), pre-treatment risk classification, event free (EFS) and
overall (OS) survival. For survival analysis, we dichotomized the continuous variables using the third quartile as cut
point. In addition, we performed a comparison with previously published data for CD31 maker evaluated in this
same cohort of tumors.

 

Results: We found a consistency between subjective and image assessment. Of the tumors, 10% (28/328) didn´t
show any reactivity for CD105. The positivity of CD105 was limited to endothelial cells. Positive neuroblastic tumors
had a mean density of 132±136 vessels/mm2 occupying an area of 1.9±3.1% of the tissue, with an average length
of 15.9?m and 708 ?m2 of deformity. Total CD105+ vessels were less abundant with a smaller area in tumors of
patients associated with poor prognosis (>18 months, MYCN amplified, diploid) compare with more abundant,
larger and irregular CD31 stained total vessels. Tumors with segmental chromosomal aberrations have long
CD105+ total vessels and irregular capillaries. Capillaries CD105+ were less abundant in tumors of patients with
poor prognosis as previously it was observed for CD31+ vessels. Post-capillaries/metarterioles were less
abundant, large size and irregular shape in tumors of patients associated with poor prognostic as it was found
CD31+ vessels. Sinusoids were less abundant with a short size and more regular in tumors of patients with poor
prognosis, whereas CD31+ sinusoids were more abundant and larger. Regarding survival analysis, we found that
larger (p=0.040) and less abundant (p=0.059) CD105+ total vessels, and more irregular capillaries (0.063) and
larger post-capillaries/metarterioles (p=0.112) are related with a short EFS whereas larger CD105+ total vessels
(0.094) and post-capillaries/metarterioles (p=0.026) are associated with a short OS. Survival analysis to
morphometric parameters of CD31 positivity showed short EFS and OS related to sinusoids.



 

Conclusions: Image assessment of tumor vasculature shows the importance to establish a correlation between a
subpopulation of hematopoietic (CD105+) and mature (CD31+) endothelial cells, which is essential to characterize
the complex tumor vascular biology.
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