
ACTA STEREOL 1994; 13/1: 55-60
PROC 6ECS PRAGUE, 1993
ORIGINAL SCIENTIFIC PAPER

DIRECT STEREOLOGICAL ESTIMATION OF 3-D CONNECTIVITY DENSITY IN HUMAN

ILIAC CANCELLOUS BONE: THE EFFECT OF AGE AND SEX

Thomas A. Youngs, Rogely W. Boyce, Lis Mosekilde, Charlotte H. Sogaard, Caroline L.

Paddock, and Hans Jorgen G. Gundersen

Department of Bone Metabolism, Rhone-Poulene Rorer Central Research, Collegeville, Pa,

USA, Institute of Anatomy, Department of Connective Tissue Biology, University of Aarhus,

and Stereological Research Laboratory, University of Aarhus, Arhus, Denmark

ABSTRACT

The use of a new, direct estimator of 3-D connectivity in arbitrary networks, the ConnEulor,

based on the disector-principle is illustrated in a series of iliac crest bone necropsies. To obtain an

unbiased estimate of connectivity or ’trabecular number’ takes about 1 hour per specimen.

A rather pronounced relation between connectivity and age was seen in females, it corresponds

to a halving of trabecular number over ~50 years. No such relation was observed in males. No

correlation obtained between connectivity and trabecular volume density.
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INTRODUCTION

Cancellous bone undergoes significant alterations with aging. In addition to reductions in bone

mass, the microstructure of cancellous bone appears to be transformed from a highly connected set of

trabecular plates to a more variably connected network of rods and trabecular elements (Parfitt et al.,

1983). This apparent reduction in cancellous bone connectivity is particularly evident in women

following the menopause (Becker et al., 1988). In both men and women, alterations in cancellous bone

microstructure occur as a consequence of both normal and abnormal skeletal remodeling (Parfitt, 1984,

Mosekilde, 1990). These changes contribute to the observed increase in skeletal fragility associated with

aging (Mosekilde et al., 1987).












