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Abstract
A novel fragility score (FS) parameter, obtained during radiofrequency echographic multi-spectrometry (REMS), was devel-
oped to estimate the ultrasound-based skeletal fragility. The aim of our study is to assess the REMS-based FS of the lumbar 
spine (LS) among the Bulgarian women and to compare their characteristics acquired with REMS between fracture risk 
classes corresponding to a total fracture risk at 5 years for major osteoporotic fractures (MOF). A total of 100 Bulgarian 
women, who underwent a screening for osteoporotic fracture risk using the REMS technology, were included in a prospective 
observational study. The mean age was 60 years (years) ± 13.9 standard deviations. We assessed the FS of the LS and for each 
subject. The fracture risk class (R1–R7) was identified using a table combining measured REMS T score and FS values. The 
mean FS was 36.9 ± 17.4 SD (range: 18.5–84.3). Twelve subjects (12%) were classified into the R6 group, twenty-three (23%) 
into the R5, sixty-one (61%) into R4, and four (4%) into R3. Statistical analysis showed significant difference in age, height, 
BMD, T score, Z score, age of menopause, FRAX for MOF, and FRAX for hip fractures between the risk class groups. This 
is the first study which showed the REMS-based FS of the lumbar spine among the Bulgarian women. T score alone is not 
a good predictor of fractures. Our study showed that its use in combination with the fragility score obtained during REMS 
offers a robust assessment of the fracture risk at 5 years for MOF.
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Introduction

In an aging society, diseases of the elderly are becoming 
more and more important in everyday medical practice 
[1–3]. Osteoporosis is of particular importance affecting the 
musculoskeletal system. It is a disease of the bone metabo-
lism with a steady decrease in bone density. With increasing 
age, the microarchitecture of the bone changes in such a way 
that there is a thinning and reduction of the bone trabecu-
lae structure in the spongiosa. As a consequence, the bone 
can no longer bear the bodyweight and the risk of so-called 
osteoporotic (fragility) fractures increases [4, 5]. Such fra-
gility fractures are usually caused by low-energy trauma. 
The dual-energy X-ray absorptiometry (DXA) measure-
ment is still the gold standard for diagnosing osteoporosis. 
The bone mineral density is measured at axial sites: lum-
bar spine and hip [6, 7]. In the recent years, an ultrasound-
based technique has been developed to measure the bone 
mineral density (BMD) using a radiofrequency echographic 
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