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[Dr. Watts] Hello, and welcome to second video in the Osteoporosis Clinical Insight series. I am Dr. Nelson Watts, and I will be your guide as we discuss fracture risk assessment and screening for osteoporosis. 
[Dr. Watts] In the last video, we saw that osteoporosis is defined by increased bone fragility that arises as a consequence of low bone mass and deterioration of the bone microarchitecture. [Compston 2019: p1A] Research has revealed many risk factors that increase a person’s chance of developing osteoporosis, and we can group these into three categories. First, there are modifiable lifestyle factors, including smoking, excessive alcohol use (more than 3 drinks a day), vitamin D and calcium deficiency, and a low body mass index, or BMI. [Saag 2019: p38B] Then there are unmodifiable factors, of which genetics is a large component. For example, parental history of hip fracture is an unmodifiable genetic risk factor. [Saag 2019: p38A] Gynecologic Finally, hormonal factorsfactors, such asincluding menopause, also contribute to osteoporosis risk. [Saag 2019: p38C] 
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Slide 3: [Dr. Watts] But how do we assess fracture risk in individual patients? One key parameter is bone mineral density, or BMD, which is an important component of bone strength. [Saag 2019: p52A] It is typically expressed as grams of mineral per a given bone area or volume. [Saag 2019: p48A] BMD is measured radiographically, that is, using medical imaging techniques. 













[image: ] [image: ]
Slide 4: 
[Dr. Watts] By far the most important of theseBMD assessment method is dual-energy X-ray absorptiometry, or DXA., which DXA uses low-radiation X-ray beams to measure bone mineral mass in a given area, and thus expresses BMD in grams per square centimeter. [Saag 2019: p52A] We will take a more detailed look at DXA in the final video of the series. 
Image source: https://www.spineuniverse.com/exams-tests/bone-densitometry-exam-dexa
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[Dr. Watts] Other radiographic methods may also be used to assess BMD in certain contexts, such as in peripheral skeletal sites, like the heel, radius, or tibia. These include quantitative ultrasound, which requires only small and portable devices, doesn’t use ionizing radiation, and is more affordable than DXA. [Saag 2019: p63A-B] Another is quantitative computed tomography, or QCT, which is more expensive and uses higher X-ray doses than DXA, but may provide more detail, especially in its high-resolution form. [Saag 2019: p63A-B; Leder 2020: p163A] Finally, it should be mentioned that previously acquired CT images can be used to determine BMD - a practice known as “opportunistic screening”. [Compston 2019: p1A] 
Image source: https://sports-medical.net/en/open_mri/qus/index.html
Image source: https://www.monash.edu/medicine/scs/research/bone-muscle/clinical-imaging-service
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Slide 6: 
[Dr. Watts] Although BMD is a very important parameter in fracture risk assessment, it only accounts for approximately 60 to 70% of bone strength variationmost patients with fragility fractures actually have a normal BMD. Another contributor to fracture risk is In such patients, the likely culprit is deterioration of bone microarchitecture. [Martineau 2018: p1A-B] The This can include microfractures, collagen fiber disorganization, reduced collagen crosslinking, and lower mineral to matrix ratio in the bone. [Saag 2019: p30H-J, p31A-C] The need to assess quantify the quality of bone microarchitectural deterioratione led to the development of the trabecular bone score, or TBS, which. TBS is a technique that uses computer analysis of pre-acquired DXA images to calculate the degree of bone texture homogeneity. [Martineau 2018: p1C-D] TBS is now commercially available, while other potential measures of microarchitectural deterioration, such as bone turnover markers, are still mostly investigational. [Saag 2019: p31D, p72A-B] 
Image source: Figure 1 from https://link.springer.com/content/pdf/10.1007/s12020-014-0280-4.pdf
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[Dr. Watts] In fact, as illustrated here, two patients may have the same BMD score derived from DXA, but when those images are analyzed to compute the TBS, differences in the degree of bone quality loss become apparent. [Martineau 2018: p2A-B] (36 words; 458 total)
Image source: Figure 1 from https://link.springer.com/content/pdf/10.1007/s12020-014-0280-4.pdf
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[Dr. Watts] Once BMD and perhaps TBS values have been obtained, how are they combined into an overall expression of fracture risk? One answer to this question are fracture risk calculators, which have been developed as integrative tools for this purpose. [Leder 2020: p153A] The most well-studied calculator is the fracture risk assessment tool, or FRAX. [Leder 2020: p153B] FRAX calculates an individual’s fracture risk on the basis of a number of patient factors, including BMD. [Leder 2020: p153C] Crucially, FRAX incorporates country-specific epidemiological factors as well as competing mortality risk, which is particularly useful for risk assessment in elderly patients. [Leder 2020: p153D] Another advantage of FRAX is that it can be modified to include TBS data, which improves its fracture prediction capability. Low TBS values increase FRAX-estimated risk, while high TBS values reduce it. [Saag 2019: p41B; Binkley 2016: p4A, p5A] 
Image source: Figure 1 from https://www.sheffield.ac.uk/FRAX/tool.aspx?country=9
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[Dr. Watts] Now that we have briefly surveyed the methods and tools of bone quality and fracture risk assessment, we may ask: How are they practically employed in screening for osteoporosis? The International Society for Clinical Densitometry, or ISCD, is a nonprofit professional society which periodically publishes recommendations for bone quality assessment based on current expert opinion. [ISCD 2019 Official Positions: p2A-B] The latest set of ISCD recommendations was released in 2019, and it includes a list of indications for BMD testing. 
[Dr. Watts] For It is important to stress that everyone needs to undergo BMD screening eventually; [ISCD 2019 Official Positions: p3A, p3D] the ISCD recommendations provide consensus criteria on when to do so. For women, BMD testing is indicated for all those aged 65 or older; [ISCD 2019 Official Positions: p3A] for those aged less than 65 if they have a risk factor for low bone mass, such as low body weight, prior fracture, use high risk medications, or have a condition associated with bone loss; [ISCD 2019 Official Positions: p3B] as well as for those during menopausal transition who have one or more clinical risk factors for fracture. [ISCD 2019 Official Positions: p3C] 
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[Dr. Watts] The indications are similar for men, with a different age cut-off. BMD testing is indicated for all men aged 70 or older, [ISCD 2019 Official Positions: p3D] and for those less than 70 years old if they have at least one risk factor for low bone mass. [ISCD 2019 Official Positions: p3E] Additionally, it is indicated for all adults who have experienced a fragility fracture due to skeletal fragility, or have a disease or condition, or take medication associated with low bone mass or bone loss. [ISCD 2019 Official Positions: p3F] 
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