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Purpose:
Osteogenesis imperfecta (OI) is an inherited
disorder characterized by increased bone fragility
with recurrent fractures due to a defect in collagen
metabolism. OI is also characterized by a low bone
mass and a deterioration of cortical and trabecular
bone microarchitecture. DXA is currently the standard
method for measuring bone density for the diagnosis
and follow up of most bone diseases. However, due
to its technological limitations, DXA is unable to
reliably differentiate between cortical and trabecular
bone. In addition, most patients with OI suffer from
severe deformities of the spine, which aggravate
the DXA measurements. HR-pQCT (high-resolution
peripheral quantitative computed tomography) is a
non-invasive, radiological method for the analysis
of bone structure and volumetric density (see figure
1). Because of the high resolution (82 µm) it is able
to resolve individual trabeculae [1]. Recent studies
have shown that the method can provide additional
information about bone strength in patients with

Fig.1. HR-pQCT measurement of the tibia in a patient with
OI type IV (left). Reduced trabecular number and cortical
thickness as a sign of poor microarchitecture. Control
(right).

osteoporosis [2] and in vitro [3]. However, the method
has not yet been applied in patients with OI.
Methods:
We performed HR-pQCT scans (XtremeCT,
SCANCO Medical) in 12 patients with OI type I, III
and IV by Sillence classification (OI, mean age 51.3
years) at the ultradistal radius and distal tibia. We
assessed different density values and parameters
of cortical and trabecular bone structure including
trabecular volume (BV/TV), trabecular number
(Tb.N), trabecular thickness (Tb.Th), trabecular
separation (Tb.Sp), cortical thickness (Ct.Th) and
inhomogeneity of the network (Tb.1/N.SD). The
results were compared to a young, healthy control
group at peak bone mass (CO, mean age 26.8
years). In addition, we compared the mild OI type I
group to the severe, immobile OI III/IV group. The
correlations between the structure parameters were
evaluated.

the tibia when compared to control. In addition, all
structure parameters, except trabecular thickness,
were different, Tb.1/N.SD by trend. Only trabecular
number and Tb.1/N.SD were significantly lower at
the distal radius.
Highly significant values were found in the OI III/IV
group in comparison to CO. All density and structure
parameters were significantly decreased in the OI III/
IV group. Interestingly, the trabecular thickness was
significantly higher in the immobile OI III/IV group.
Comparing the two OI subgroups, OI III/IV have a
significantly lower trabecular bone density, BV/TV
and trabecular number as well as a higher trabecular
seperation than OI I at the radius. No differences
were found at the tibia (all results are shown in table
1 and 2).

Strong correlations were found between density and
structure parameters in all subgroups. The most
significant correlations are shown in figure 2.
Conclusion
This is the first study so far applying HR-pQCT in
patients with different classifications of OI. This non
invasive imaging technique has the capability to
display the structure alterations of bone architecture
at cortical and trabecular sites. Especially trabecular
number (Tb.N), BV/TV and the inhomogeneity of the
network (Tb.1/N.SD) could give additional information
about bone microstructure and fragility.

Results:
We found significant changes in trabecular bone
density at the radius (p<0.05) and the tibia (p<0.001)
between OI total and CO. Trabecular structure
parameters at the radius (Tb.N, Tb.Sp, Tb.1/N.
SD) and tibia (Tb.N, Tb.Sp, Tb.1/N.SD, BV/TV)
were significantly decreased in the total OI group.
Ct.Th was markedly lower at the tibia (p<0.05) and
not at the radius in this group. OI I had a lower
average bone density and trabecular density at

Tab.2. Structure parameters of the tibia measured by HRpQCT in patients with OI I, OI III/IV and healthy controls.
■ significant changes to control, p<0.001, ♦ significant
changes to control, p<0.05.

Tab.1. Structure parameters of the radius measured by HRpQCT in patients with OI I, OI III/IV and healthy controls.
■ significant changes to control, p<0.001; ♦ significant
changes to control, p<0.05; ± significant changes to OI I,
p<0.05.

Fig.2. Correlations between structure parameters.
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