Vasculogenic mimicry
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Abstract

Vasculogenic mimicry (VM) refers to the ability of malignant cells to form microvascular channels, having

nature of blood vessels but are not endothelium lined. These channels contain blood cells & plasma and
provide sufficient nutrient supply to the cancerous cells to meet their metabolic demands. VM can be seen
in various tumors and is associated with their malignant phenotype, high tumor grade, invasion, metastasis
and poor clinical outcome. In this paper, we made an attempt to explain the mechanism, visualisation and
prognostic significance of vasculogenic mimicry.
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Carcinogenesis is a complex phenomenon where the
neoplastic cells acquire a number of properties to
survive, proliferate and metastasize regionally and to
distant organs. One of the prerequisites for the survival
of tumour cells is ‘sustained angiogenesis’.l"" Although
most malignant neoplasms survive by neoangiogenesis,
implying non-patterned proliferation of endothelial
cells to form endothelium-lined vascular spaces, derived
from pre-existing microcirculation. This is applicable
to all primary and metastatic tumours. Maniotis e/ a/.,”
in their legendary work, explained an alternative
mechanism in uveal melanoma for which the term
‘vasculogenic mimicry’ (VM) was chosen. Vasculogenic
means ‘having a nature/behaviour of blood vessels but
does not arise from the pre-existing vessels and are not
endothelium-lined, rather they are lined by tumour cells
and perform the function of blood vessels, hence the
suffix ‘mimicry’.
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Here, we demonstrate VM in a case of amelanotic
melanoma of the submental region with nodal and
microsatellite metastases. Figure 1 shows a low-power
view of amelanotic melanoma with dyscohesive malignant
cells, septae and narrow vascular spaces. Interestingly, it
is possible to demonstrate VM by simple histochemical
staining employing periodic acid Schiff (PAS) staining
without counterstaining with haematoxylin [Figure 2a,
same case as Figure 1] and subsequent visualisation under
a green filter. If VM is present, the PAS-positive (PAS+)
loops appear black [Figure 2b]. It has been proposed that
PAS-positive material should either form closed loops
encircling the packets of malignant tumour cells or there
should be at least a network of three back-to-back loops
to be considered as VM.

At this point, it is essential to mention and recognise
that these channels are not lined by endothelium, unlike
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Figure 1: Photomicrograph of H&E-stained section demonstrating

dyscohesive malignant cells, septae and narrow vascular spaces in a
case of amelanotic melanoma

Figure 2: Photomicrograph showing patterned vasculogenic
mimicry demonstrated by PAS staining without counterstaining with
haematoxylin (a), which appears black using green filter (b). High-power
view of a PAS-stained section (without counterstaining) showing thin
basal lamina-like structure lined externally by tumour cells (c)

Figure 3: Shows a hand-drawn picture corresponding to 2c

true endothelium-lined vascular space. Antithetical
to ‘true’ vascular spaces where the endothelial cells
internally line the basal lamina (towards the luminal
side), in VM, PAS + basal lamina are ‘not” endothelium
lined and rather delimited externally by the tumour
cells [Figure 2c]. Figure 3 shows a hand-drawn picture
corresponding to 2¢ depicting PAS + basal lamina-like
structure lined externally by malignant cells. VM should
not only be differentiated from endothelial cells but also
fibrovascular septae traversing in between the tumour
cells. The same procedure can be used to differentiate
true VM from fibrovascular septae intervening in the
tumour cells in addition to trichrome staining. The
fibrovascular septae are variable in thickness and are
multilaminar, in contrast to unilaminar thinner patterned
loops.?!

VM is not just a captivating histological finding of
academic interest but also bears a high prognostic value
in various human cancers. The phenomenon was noted
in highly invasive melanoma, and in contrast, these
patterns were not noted in normal melanocytes and poorly
invasive melanoma cells 7z vitro.’! Further, significantly
higher mortality rates were seen in PAS + metastatic
melanoma as compared to trichrome-positive cases.
Overall, poor survival has been also reported in oral
and laryngeal carcinomas, breast carcinoma, gastric
carcinomas, osteosarcomas and gliomas; rendering VM
as an attractive target in theragnostics and prognosis of
human malignancies.*!
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