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ABSTRACT
The possibilities of combining confocal microscopy with stereology are demonstrated

on human placental terminal villi. The volumes and surface areas of individual villi and their
capillary bed are estimated and the Euler number of the capillary bed is counted. Finally, the
advantages and limitations of confocal microscopy are discussed.
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INTRODUCTION

The confocal microscope, which allows us to obtain thin, perfectly registered serial
optical sections of entire cells or other objects, can be advantageous in stereological studies.

The combination of confocal microscopy and stereology will be shown in the case of the
study of human placental terminal villi. Terminal villi form a predominating structure in the
placenta at term. They contain majority of placental capillary bed which plays a key role in
fetomaternal transport. At their level some pathological changes also take place, e.g. in
diabetes. Therefore, information about their capillary bed surface area, volume and topological
characteristics is valuable in the studies of normal and pathologic placenta.

Based on the above example, some advantages and limitations of confocal microscopy
are analyzed.

MATERIAL AND METHODS

Samples of normal human term placentas were fixed in 4% formalin solution and
embedded in parafiin wax. Approximately 100 um thick sections were cut by a sledge
microtome, stained by 0.15% eosin solution and mounted in entelan (for details see Jirkovska et
al., 1994).

Terminal villi were studied, i.e. villous segments containing no vessels other than
capillaries (Kaufmann et al., 1985). Several individual villi (Fig.1) lying completely inside the
thick sections were sampled using the disector principle (Sterio, 1984). Digitized images of thin
serial optical sections (lum apart) were captured by a Bio-Rad MRC 600 confocal laser












