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Using scanning electron microscopy to study mineral deposits in breast tissues
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ABSTRACT

Thin sections of breast tissues from patients with possible tumors also contained closely
associated mineral deposits. Using scanning electron and backscattered electron micros-
copy (SEM-BSE) energy and wavelength dispersive chemical analyses, we found the de-
posits ranged from ,1 mm to 50 mm in size and were composed predominantly of calcium
phosphate. Semi-quantitative chemical determinations indicate that the mineral exhibits
different Ca/P ratios depending on the site of deposition. This high-resolution methodology
to chemically analyze precipitates in human tissues is a novel approach that may provide
some new insights into mineral deposition in soft tissues. Application of the technique to
establish compositional biases in a wide variety of tissues seems warrented. Specifically,
additional data on mineral deposits in breast tissues could contribute toward the under-
standing of the localized changes and to the development of disease at this site.

INTRODUCTION

Mammograms, or transmission X-radiographic images
of the breast, are a non-invasive technique used for de-
tecting sites of potential tumors of the breast. In many
cases micron-sized mineral deposits are also detected in
the mammogram. The clinical diagnosis depends on dis-
criminating affected tissues from normal tissues and a
small sample in a suspected tumor area is excized (bi-
opsy). The standard way to evaluate the possibility of
specific types of breast disease is through examination of
this biopsy sample (Busing et al. 1981; Millis et al. 1976;
Symonds et al. 1992; Spencer et al. 1994). Employing
optical microscopy on thin (6 mm thick) sections of the
excized tissues a histological examination is made to
identify the cells, cell products, and any tissue character-
istics that could be useful in the diagnosis and treatment
of the patient. The significance of mineral deposits in tis-
sues not normally mineralized and their potential use as
indicators of changes or disease in the tissues are not yet
fully explored nor understood.

Calcium-containing mineral deposits have been de-
scribed as part of many different tissues in the human
body. Calcium phosphate mineral material is the normal
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constituent of bones and teeth, but also has been identi-
fied as a part of the pathologic deposits in arteries (arte-
riosclerosis), and in other sites such as bursa (bursitis)
and the breast. The mineral materials are usually excized
from the tissue, employing not only physical but chemical
extraction methods, to make an accurate identification.
However, the methods used to isolate the inorganic prob-
ably alter the composition of the mineral phase (Skinner
et al. 1972) and, most significantly, it is the histologic
context, the surrounding cells, and extracellular materials
that have the greatest significance in whatever mineral is
deposited. By examining the standard tissue sections as
prepared in most pathology laboratory situations by
SEM-BSE microscopy, we can image and study the min-
eral deposits in situ, and integrate the mineral occurrence
with the cell and tissue data reported by pathologists. In
addition, we can utilize the energy and wavelength dis-
persive X-ray analysis available on the instrument to de-
termine the chemical composition of the mineral
materials.

As investigators particularly interested in biominerals
and specifically calcium phosphate deposition in human
tissues, we obtained samples of breast tissues for analysis
that showed micron-sized mineral deposits. We demon-
strate below that the composition of the deposits, the cal-
cium to phosphorous ratio (Ca/P), varies depending on
the site of deposition.


