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Victor Man Fai Sim · Michael D Stone · Ceri J Phillips · [...] · William David
Evans

It has been suggested that quantitative ultrasound (QUS) could be used as a selective
population pre-screen, to maximise the cost effectiveness of referral for dual energy X-
ray absorptiometry (DXA) assessment of bone mineral density (BMD). We set out to…
examine how such an approach might perform in the assessment of women who were
referred by general practitioners for DXA via the open access service in Cardiff. In 115
women aged 40-80 (mean 69) years we used DXA to measure BMD at lumbar spine
and hip, and QUS to measure broadband ultrasound attenuation (BUA) in the heel. A
bottom-up approach was used to estimate the costs of DXA and QUS. We examined
the cost effectiveness of using QUS as a pre-screen, only referring subjects for the
more expensive DXA assessment if BUA were less than a pre-determined threshold.
The unit costs of pencil-beam DXA and QUS were approximately 44 UK pounds and 16
UK pounds respectively. We identi7ed a BUA threshold of 60 dB/MHz as the most cost
effective, and calculated a sensitivity of 81% and speci7city of 89% in identifying those
subjects whom DXA assessment subsequently identi7ed as having osteoporosis. At
the BUA threshold of 60 dB/MHz, pre-screening saved 969 UK pounds at the expense
of missing ten women with osteoporosis as diagnosed by DXA. Therefore the cost per
additional woman with osteoporosis identi7ed using DXA alone was only 97 UK
pounds. QUS assessment does not appear to have a signi7cant cost effective bene7t
as a pre-screen for DXA in the studied population. A QUS pre-screen would be cost
effective only if this investigation could be performed at a substantially lower cost.
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Weight loss is associated with reduced survival in patients with cystic 7brosis (CF). We
hypothesized that some adult patients with a normal body mass index (BMI) have
evidence of hidden fat-free mass (FFM) and bone mineral density (BMD) depletion th…
is linked to more severe disease. Fat mass (FM), FFM, and BMD were determined by
dual-energy x-ray absorptiometry (DXA) and by bioelectric impedance in 56 adults in
clinically stable condition and 20 age-matched healthy subjects. FM index and FFM
index (FFMI) [kilograms per meter squared] of the right arm, leg, and trunk (ratio to
height squared) were calculated. Lung function, including the maximum inspiratory
pressure (MIP) and sustained MIP (SMIP), physical activity, serum C-reactive protein
(CRP) and the number of exacerbations in the previous year were recorded. Patients
had a lower total FFM than healthy subjects (p < 0.01), while FM was similar. Of the 56
patients, 30 patients had a normal BMI, of which 12 patients had a low FFM (hidden
loss) by DXA. The right arm, leg, and trunk FFMI and BMD at hip sites were less in
these patients than in those with a normal BMI and normal FFM (all p < 0.01). This
group had a lower FEV(1), SMIP, more frequent exacerbations, and greater circulating
CRP (all p < 0.05). In adults with CF, apparent or hidden loss of FFM, rather than weight
loss, was related to overall disease severity. Hidden depletion of FFM was associated
with increased loss of BMD and systemic injammatory activity.
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osteoporosis associated with aromatase inhibitors is different from post-menopausal
osteoporosis. Adv Lab Med Int. 2012; 3(1): 1 -5. ABSTRACT Osteoporotic effects are
one of the known side effects of aromatase inhibitors that are used in the treatment …
breast cancer. In our study, osteopenia and osteoporosis associated with the use of
aromatase inhibitors were examined for their difference compared to postmenopausal
osteopenia and osteoporosis. Total 84 patients admitted to Kayseri Training and
Research Hospital and Mersin State Hospital were included in the study. 103 patients
without any malignancy were enrolled as control group. Dual energy x-ray
absorptiometry (DXA) results of the groups were compared. There was signi7cant
difference between the groups when the regions with the lowest bone mineral density
were compared and femoral involvement was more prevalent in patients on aromatase
inhibitors compared to the other group (p=0,014). Furthermore, there was signi7cant
difference for the regions with the lowest bone density in femur (p=0,015). Osteopenic
and osteoporotic response in patients using aromatase inhibitors is different from the
patients who do not use aromatase inhibitors and femoral region is more commonly
affected compared to the other regions.

71 Reads · 1 Citation

Abstract: Bone mineral density in hypothyroid and treated hyper-thyroid
females on thyroxine
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It has been established that hyperthyroidism is associated with reduced bone mineral
density (BMD), but it is unclear whether thyroxine therapy is also accompanied by low
BMD. The aim of this study was to compare lumbar spine and femoral neck bone…
density in 25 women receiving thyroxine for primary hypothyroidism and 25 on
thyroxine following radioiodine treatment for hyperthyroidism. The two groups were
matched for age, weight, height, thyroxine dose, duration of therapy, smoking habits
and menopausal status. BMD was measured by dual energy x-ray absorptiometry
(DXA) (Hologic QDR 1000/W). There were no differences in the two groups in BMD of
the spine and femoral neck; this was also the case when BMD values were expressed
as standard deviation (Z) scores using the Hologic reference population database.
However, the mean lumbar spine Z score (+0.81) of the hypothyroid group was
signi7cantly raised compared with the reference population; this was not the case for
the femoral neck or for BMD in the hyperthyroid group. It is concluded that in this
population receiving thyroxine replacement, there is no evidence of reduced BMD
irrespective of the aetiology of the hypothyroidism. The effect of hyperthyroidism in
reducing bone density has not been continued during the course of management. In
the hypothyroid group, there may be a modest increase in spinal BMD on thyroxine
therapy.
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The objective of the study was to introduce a new parameter describing bone strength
with greater precision than the widely used antero-posterior DXA (dual-energy X-ray
absorptiometry), which measures areal bone mineral density (aBMD). The adjusted…
areal bone mineral density (AaBMD) de7ned as the ratio between aBMD and h a/h p (h
a and h p: anterior and posterior vertebral body heights measured on the lateral view,
respectively) is proposed: AaBMD = aBMD/(h a/h p). The utility of AaBMD in prediction
of bone strength was assessed by in vitro measurements of cadaver L3 vertebrae. The
AaBMD of 31 vertebrae was correlated with the ultimate stress (P max) and load (F
max) values obtained in mechanical tests. The correlations were compared to those
obtained for aBMD and for volumetric bone mineral density (vBMD) measured by
computed tomography. The correlation of AaBMD to F max adjusted for donor's age
was signi7cantly higher than for aBMD and vBMD (r = 0.740, 0.658, and 0.609,
respectively, p < 0.05). The differences between partial correlation coef7cients for P
max to AaBMD, aBMD and vBMD relationships were smaller (r = 0.764, 0.720, and
0.732, respectively, p < 0.05), but also showed the superiority of AaBMD. Combining
antero-posterior DXA aBMD and the lateral h a/h p ratio, measured, for example, by the
Vertebral Fracture Assessment software of the new generation of DXA devices, seems
to accurately predict the mechanical vertebral parameters related to bone strength. It is
assumed that the proposed AaBMD parameter may be more predictive for fracture risk
assessment, which requires further studies.
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Dual-energy x-ray absorptiometry (DXA) is an established modality for the assessment
of bone mineral density. DXA has also been used for the detection of abdominal aortic
calci7cation (AAC) using lateral images taken for vertebral fracture assessment (VFA).
In this phantom study, the capability of VFA for the detection of AAC was investigated.
A Perspex phantom of variable width in the range 15-30 cm was used to simulate
abdominal soft tissue. Aluminium strips of thickness 0.05-2.0 mm were sandwiched
between two halves of the phantom to mimic aortic calci7cation. VFA images of the
phantom were acquired in single-energy mode and analysed by placing regions of
interest over the aluminium strip and an adjacent area of Perspex. For each phantom
width, the minimum detectable aluminium thickness was assessed visually and related
to contrast-to-noise ratio (CNR). Linearity of pixel value with aluminium thickness was
tested by linear regression and correlation. Repeatability was measured with 7ve
repeated scans for selected phantom con7gurations. The minimum thickness of
aluminium that could be visualised increased with phantom width and varied from 0.05
mm at 15 cm Perspex to 0.5 mm at 30 cm Perspex; the CNR threshold was about 0.03.
At all phantom widths, the variation of pixel value with aluminium thickness was
strongly linear (r²>0.98, p<0.001). Repeatability was good with a coef7cient of variation
of less than 0.04%. The results of the study suggest that under idealised imaging
conditions, VFA is capable of detecting small thicknesses of calci7cation with good
linearity and repeatability.
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Dual-energy x-ray absorptiometry (DXA) is an established modality for the assessment of bone mineral 
density  [1].  DXA has  also  been  used  for  the  detection  of  abdominal  aortic  calcification  (AAC)  using 
lateral images taken for vertebral fracture assessment (VFA) [2].  In this phantom study, the capability 
of VFA for the detection of AAC was investigated. 
 
A  Perspex  phantom of  variable  width  in  the  range  15-30  cm  was  used  to  simulate  abdominal  soft 
tissue.  Aluminium  strips  of  thickness  0.05-2.0  mm  were  sandwiched  between  two  halves  of  the 
phantom to mimic aortic calcification [3,4]. VFA images of the phantom were acquired in single-energy 
mode  and analysed  by  placing  regions  of  interest  over  the  aluminium  strip  and  an  adjacent  area of 
Perspex.  For each phantom width, the minimum detectable aluminium thickness was assessed visually 
and  related  to  contrast-to-noise  ratio  (CNR).  Linearity  of  pixel  value  with  aluminium  thickness  was 
tested by linear regression and correlation.  Repeatability was measured with five repeated scans for 
selected phantom configurations. 
 
The  minimum  thickness  of  aluminium  that  could  be  visualised  increased  with  phantom  width  and 
varied  from  0.05  mm  at  15  cm  Perspex  to  0.5  mm  at  30  cm  Perspex;  the  CNR  threshold  was  about 
0.03.  At all phantom widths, the variation of pixel value with aluminium thickness was strongly linear 
(r2>0.98, p<0.001).  Repeatability was good with a coefficient of variation of less than 0.04%. 
 
The results of the study suggest that under idealised imaging conditions, VFA is capable of detecting 
small thicknesses of calcification with good linearity and repeatability. 
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