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ABSTRACT

A method is developed for quantitative characterization of 3D capillary networks. Volume data
was obtained by stacking up confocal epifluorescent images of renal glomeruli with a Zeiss
CLSM. To provide the 3D data set, a region ofinterest containing an entire glomerulus was
extracted from the volume data. A reconstmction ofa capillary network with nodes representing
transversal profiles ofcapillary lumens is made by applying a node-branch model of3D vascular
patterns. This network is used to derive the connectivity ofthe 3D vascular structure and the
length and number of capillaries.
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INTRODUCTION

Observing vasculature ofa renal glomerulus we find that the glomemlar capillaries are derived
from the afferent arteriole, which divides into several primary capillary branches. These branches
are all connected and form one very complicated network. A quantitative characterization of
capillaries has to relate their number, connectivity and total length to the space they supply as a
reference volume. Unfortunately, quantification ofcapillaries on two-dimensional transverse
sections alone suffers from a fundamental shortcoming: the true spatial capillary geometry is not
considered. A capillary network should be described in 3D space. Therefore, the aim ofthis paper
is to present a method for quantitative characterization of 3D branching patterns based on the
path length distribution in networks.

MATERIAL

Rat kidneys were perfusion fixed in neutral formalin overnight and then washed in phosphate












