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3D virtual morphometry of human myometrium and
uterine fibroids performed by Synchrotron Radiation-
based Microtomography
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Uterine leiomyomas, or fibroids, are the most common gynecological tumors originating
inside the myometrium. Leiomyomas bulk is caused by a disorder of fibrosis, characterized by
production of large amount extracellular matrix (ECM) and by its disruption (1-3).

The ECM can be easily detected by histochemical methods. However, conventional micros-
copy techniques are limited to two-dimensional images hampering the quantitative analysis or
requiring digital 3D reconstruction of serial stained sections.

The impact of the microtomography (microCT) technique, performable with third-genera-
tion synchrotron light sources, has been revolutionary, enabling the observation of internal sam-
ple details with unprecedented definition, high resolution up to 0.2 mm and allowing the calcu-
lation of different morphometric parameters.

We performed microCT experiments on paraffin embedded leiomyoma and myometrial
biopsy at the Italian Synchrotron Facility, ELETTRA (Basovizza-TS), using phase-contrast set-
tings optimized for non-mineralized biological tissues. For each biopsy, several subvolumes
were analyzed: each of them was a 3D portion fully included in the sample bulk and the com-
plete set of them allowed to achieve the whole retrieved sample mapping. The quantitative
analysis was based on the structural indices usually measured for bone samples: Collagen-Fib-
ers-specific-volume, Collagen-Fibers-specific-surface, Mean Collagen Fiber thickness, Mean Col-
lagen Fiber number and Mean Collagen Fiber spacing. Furthermore, as Collagen Fibers could
vary their orientation depending on the pathology, we also extracted information about the
anisotropy of the collagen structure, i.e. the presence of preferential orientation. The anisotropy
degree index measures the similarity of a fabric to a uniform distribution and varies between
0 (all observation confined to a single plane or axis) and 1 (perfect isotropy). Finally, the mor-
phometric analysis was also applied in order to derive a descriptor for the interconnectivity
between the structures.

This preliminary investigation opened new methodologic possibilities for future studies to
evaluate the ECM in soft tissues.
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