
Imaging is a useful tool in osteoporosis

screening & management to monitor

bone loss over time. Dual energy X-ray

absorptiometry (DXA or DEXA) is the

standard practice used to detect low

bone mineral density (BMD). However,

there are additional imaging techniques

that can provide further insight into

bone structure:  

Behind Bone Imaging

DXA scan versus HR-pQCT image

Peripheral Quantitative Computed Tomography (pQCT) 
High Resolution Peripheral Quantitative Computed Tomography (HR-pQCT) 

These two techniques have increased exponentially in research initiatives over the

past decade and will be our focus in this blog. 
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Both methods are adapted forms of traditional computed tomography (CT)

imaging. What distinguishes HR-pQCT and pQCT from traditional CT is the higher

resolution and lower radiation. 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0088946


The techniques to capture images are also based on CT imaging, where:

Gantry

The patient will lie
horizontally on a
bed that slowly
moves through a
donut-shaped,
rotating structure
called a gantry.

The gantry is the
source of x-ray
beams and will
rotate quickly
around the patient. 

After each full
rotation of the
gantry, advanced
software algorithms
will construct 2D
images or “slices” of
the patient. 

The gantry then
moves a pre-
specified increment
forward to capture
 images in the next
position.  
 
The collective
“slices” can be
used to create a
3D representation
of the patient’s
bone structure
using modern
image processing
techniques. 

http://www.worldculturepictorial.com/blog/content/ct-scan-study-shows-increased-radiation-exposure-cancer-risks-tests-often-unnecessary
http://www.worldculturepictorial.com/blog/content/ct-scan-study-shows-increased-radiation-exposure-cancer-risks-tests-often-unnecessary


While measurements from a DxA scan are accurate and reliable, they only produce
2D images. Images from pQCT and HR-pQCT can easily produce 3D models of a
patient’s bones, thus providing us with additional information on bone structure,
such as: 

Both pQCT and HR-pQCT are currently only being used for research purposes.
While the detailed bone microarchitecture measurements can provide insight into
specific research topics, they ultimately do not affect a patient’s treatment.
Currently, there are only a few pQCT machines and HR-pQCT machines in the
world - one with the Osteoporosis Program at University Health Network in
Toronto, Canada. 

In summary, pQCT and HR-pQCT are CT imaging techniques that can be used to
determine information about bone microarchitecture and the surrounding soft
tissue. The additional insight into bone composition can, in part, be attributed to
the simplified construction of 3D bone models. In Part 2 of this series, we’ll explore
a detailed comparison of pQCT and HR-pQCT with DxA, and elaborate on current
research efforts that use both pQCT and HR-pQCT to better understand bone
health.

More robust measurements of bone volume and microarchitecture, such as
surface area of the bone. 
Visualization of soft tissue, giving researchers additional information about
muscle and fat mass surrounding the bone.  

 By studying different metrics about soft tissue composition, we can better
understand how factors such as gender and metabolism will affect bone density. 
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