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ABSTRACT

Objective: To assess the correlation between ultrasound
(US) measurement on the calcaneus and bone
densitometry (DEXA), among postmenopausal women
who already presented fragility fractures. Methods: 35
postmenopausal women over 40 years of age, with the
ability to walk and presenting osteoporotic fractures
of the wrist or spine, without previous treatment for
osteoporosis, were analyzed in a retrospective cohort.
Of these, 16 were under 60 and 19 were over 60. The
broadband ultrasound attenuation (BUA) and speed of
sound (SOS) were compared using DEXA (L1-L4, total
femur, femoral neck and wrist). Two different values of
BUA were used as cutoff points for osteoporosis: BUA
< 60 dB/MHz and BUA < 64 dB/MHz (P < 0.05); and
SOS < 1600 m/s. The confidence interval was 95%. The
DEXA and US data were plotted on dispersion graphs

and, through linear regression, it was possible to establish
correlations. Following this, the sample was stratified
according to age (up to 60 years and 60 years and over).
Thus, the values were again compared and correlated.
Results: The best correlation obtained between DEXA
and US was between the T-score of the wrist and BUA
< 64 dB/MHz, with 92% sensitivity and 95% specificity.
Better sensitivity at all DEXA sites was obtained when
US was performed on patients over 60 years of age. The
SOS compatible with osteoporosis was < 1592.5 m/s
(89% sensitivity and 85% specificity). Conclusion: US
on the calcaneus can be used for screening the risk of
osteoporosis fractures, using a cutoff of BUA < 64 dB/
MHz, especially among patients over 60 years of age.
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INTRODUCTION

Osteoporosis is a systemic disease which is cha-
racterized by low bone mass and a deterioration in
the bone microarchitecture, leading to a decrease in
its biomechanical resistance, which, in turn, creates a
relatively higher (2-4 times) risk of fracturesV.

It presents important prevalence in the worldwide
population, affecting 30 out of 100 post-menopausal

women. Another important factor is that the popula-
tion is ageing due to a longer life expectancy, which
also increases the number of fractures caused by os-
teoporosis. In 2000, Brazil had more than 14,000,000
people aged over 60 years®.

Despite the medical treatments available to treat
patients with osteoporosis and reduce the risk of frac-
tures, many patients are asymptomatic, not diagnosed
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or undertreated®-. Ideally, to avoid fractures, osteo-
porosis should be diagnosed early, which is currently
done by bone density scan (DEXA). Bone ultrasound
has been performed as a method of screening the po-
pulation, to evaluate the risk of fracture!”; however,
there is still controversy on the usefulness of this
method, as there are few studies that demonstrate
the ideal values for correlation of BUA and SOS
with DEXA®).

Prospective studies have shown that ultrasound of
the calcaneus can predict a risk of bone fracture, as
well as DEXA®!9, The method also presents several
advantages: it is cheaper, portable, and does not in-
volve ionizing radiation!V,

The objective of this work is to evaluate the cor-
relation between ultrasound of the calcaneus and
DEXA in post-menopausal women, in the city of
Goiania, Goias, who already presented a fracture
due to osteoporosis.

METHOD

A retrospective cohort study was carried out in-
volving 35 women with osteoporotic fractures of the
wrist or vertebral spine, who were able to walk, aged
over 40 years, post-menopausal, attending the Ortho-
pedics and Fracture Clinic, and without prior treat-
ment for osteoporosis. Of these patients, 15 presented
fracture of the vertebral column and 20, fracture of the
wrist. All were submitted to non-surgical treatment.
Of these women, 16 were aged below 60 years, and
19 were 60 or over (from 44 to 87, with a mean age
of 61.6 years).

BUA and SOS were correlated in dispersion gra-
phs, with the DEXA sites (L1-L4, total femur, neck of
the femur, right wrist and left wrist), both in the gene-
ral population and in stratified population (aged under
60 and 60 or over). The equation was then calculated
for linear regression and the strength of correlation
between the variables through Pearson’s correlation.

To predict the risk of osteoporotic fracture, BUA
< 60dB/MHz was initially adopted, and then BUA <
64dB/MHZz®.

As for SOS, the value that predicts the risk factor
was calculated by the linear regression equation.

A confidence interval of 95% was adopted, with p
< 0.05 considered significant.
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Ultrasound was carried out with the SONOST-2000
device and DEXA with a Lunar device. The research
was carried out in the COF — Orthopedics and Frac-
ture Clinic of Goiania, Goias, and authorized by the
ethics committee of the COF.

RESULTS

The results are shown in Figures 1, 2, 3 and 4 and
in Tables 1, 2 and 3 below.
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Figure 1 — Association between BUA and T score of the wrist
for all the patients in the sample. Adopting a value for BUA <
60dB/MHz, sensitivity of 77%, specificity of 100% and positive
predictive value of 100% were obtained. When BUA < 64dB/MHz
was adopted, the sensitivity obtained was 92%, with specificity
of 95% and a positive predictive value of 92%.
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Figure 2 — Association between BUA and T score of the wrist by
DEXA in patients aged under 60. Using a value for BUA < 60dB/
MHz, sensitivity of 75%, specificity of 100% and positive predictive
value of 100% were obtained. Using BUA < 64dB/MHz, no alte-
rations in sensitivity, specificity and positive predictive value were
obtained, compared with the values above.
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Figure 3 — Association between BUA and T score of the wrist
by DEXA in patients aged over 60 years. Using a value for BUA
< 60dB/MHz, sensitivity of 78%, specificity of 100% and positive
predictive value of 100% were obtained. Using BUA < 64dB/MHz,
sensitivity of 100%, specificity of 90% and positive predictive
value of 90% were obtained.
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Figure 4 — Association between SOS and T score of the wrist
for all the patients of the sample. Adopting a value for SOS of
1.592,5m/s, sensitivity of 89%, specificity of 85% and positive
predictive value of 67% were obtained.

Table 1 - Sensitivity/specificity.

DEXA site BUA < 60 BUA < 64
L1-L4 53%/100% 68%/100%

Total femur 70%/88% 90%/84%
Neck of the femur 73%/92% 82%/83%
Wrist 77%/100% 92%/95%

In Table 1, it is observed that when BUA < 64dB/
MHz is adopted as the cut-off point for predicting the
risk of osteoporotic fracture, all the sensitivity values
for all the sites compared were improved in all the pa-
tients. The best sensitivity was obtained in the wrists.

Table 2 - Sensitivity/specificity by age group (BUA < 64).

DEXA site < 60 years 60 or +
L1-L4 38%/100% 91%/100%
Total femur 67%/92% 100%/75%
Neck of the femur 67%/92% 88%/73%
Wrist 75%/100% 100%/90%

In Table 2, the ultrasound was more sensitive,
across all the comparison sites, for predicting the risk
of osteoporotic fracture in patients aged 60 or over.
The best sensitivity was obtained in the wrists.

Table 3 - Sensitivity/specificity.

DEXA site SOS < 1592.5
L1-L4 84%/100%
Total femur 64%/79%
Neck of the femur 80%/84%
Wrist 89%/85%

In Table 3, the best sensitivity, using SOS to pre-
dict the risk of osteoporotic fracture, was in the wrists.

In all the correlations established, Pearson’s co-
efficient correlation was 0.66, demonstrating good
correlation. Also, the confidence coefficient (p) cal-
culated was less than 0.001, demonstrating that there
is statistical significance in the data analyzed.

DISCUSSION

Ultrasound is being used for bone evaluation in
the past few years and there are still doubts as to the
accuracy of this method. Various studies show that its
variables — SOS and BUA - reflect the bone density
and other properties, such as elasticity and microar-
chitecture?),

In a study carried out by Funke et al.®¥), in which
400 patients with fractures of the lumbar spine and
neck of the femur were evaluated, including men and
women, a good rate of correlation was obtained for
the lumbar spine (Pearson’s r = 0.49) and neck of
the femur (Pearson’s r = 0.52). Sensitivity and speci-
ficity of 85% were also observed for patients with
osteoporotic fractures, using BUA < 64dB/MHz as
the cut-off point.
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This work is unique in that it evaluates exclusively
women with fractures of the wrist or lumbar spine.
The same cut-off point was used (BUA < 64dB/MHz)
obtaining a Pearson’s correlation coefficient of 0.66.
Sensitivity of 100% and specificity of 90% in the
wrist site (not evaluated by Funke et al) in women
aged over 60 is also observed in this work.

Sim et al'® analyzed 46 women aged between 50
and 80 years (mean age 65) submitted to ultrasound and
DEXA of the lumbar spine and hip. The authors report
that using BUA < 60dB/MHz as the cut-off point they
obtained sensitivity of 93% and specificity of 84%.

We calculated the value of SOS by the linear re-
gression equation (DEXA vs. SOS) and found SOS <
1592,5m/s as the cut-off point, with which we found
sensitivity of 89% and specificity of 85%. Langton
et al'¥ evaluated 107 women aged between 60 and
69 (mean age 64), obtaining sensitivity of 54% and
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CONCLUSION

Ultrasound of the calcaneus can be used as a
screening method for risk of fracture due to oste-
oporosis, with sensitivity and specificity of over
80%, when performed in patients with more than 60
years, using BUA < 64dB/MHz or SOS < 1592,5m/s
as the cut-off point.

Future works based on a larger cohort are needed
to confirm these findings, and different age groups
and populations should also be considered.

8.Funke M, Kopka L, Vosshenrich R, Fischer U, Ueberschaer A, Oestmann JW,
et al. Broadband ultrasound attenuation in the diagnosis of osteoporosis: cor-
relation with osteodensitometry and fracture. Radiology. 1995;194(1):77-81.

9. Pluijim SM, Graafmans WC, Bouter LM, Lips P. Ultrasound measurements for
the prediction of osteoporosis fractures in elderly people. Osteoporosis. Int.
1999;9(6):550-6.

10.Khaw KT, Reeve J, Luben R, Bingham S, Welch A, Wareham N, et al. Pre-
diction of total and hip fracture risk in men and women by quantitative ultra-
sound of the calcaneous: EPIC-Norfolk prospective population study. Lancet.
2004;363(9404):197-202.

11. Marin F, Lopez-Bastida J, Diez-Pérez A, Sacristan JA. Bone mineral density
referral for dual-energy X-ray absorptiometry using quantitative ultrasound as
a prescreening tool in postmenopausal women from the general population: a
cost-effectiveness analysis. Calcif Tissue Int. 2004;74(3):277-83.

12.Cepollaro C, Gonnelli S, Pondrelli C, Martini S, Montagnani A, Rossi S, et al.
The combined use of ultrasound and densitometry in the prediction of vertebral
fracture. Br J Radiol. 1997;70(835):691-696.

13.Sim MF, Stone M, Johanser A, Evans W. Cost effectiveness analysis of BMD
referral for DXA using ultrasound as a selective pre-screen in a group of women
with low trauma Colles’ fractures. Technol Health Care. 2000;8(5):277-84.

14.Langton CM, Ballard PA, Langton DK, Purdie DW. Maximising the cost effec-
tiveness of BMD referral for DXA using ultrasound as a selective population
pre-screen. Technol Health Care. 1997;5(3):235-41.

15.Falgarone G, Porcher R, Duche” A, Kolta S, Dougados M, Roux C. Discrimi-
nation of osteoporotic patients with quantitative ultrasound using imaging or
non-imaging device. Joint Bone Spine. 2004;71(5):419-23.



