Omnisense: At Least As Good As DXA
The following document summarizes a series of clinical studies that have
been conducted to compare between different qualities of the Sunlight
2PQLVHQVH 2PQLVHQVH  DJDLQVW WKH ';$ WHFKQRORJ\ 7KHVH VWXGLHV
support the claim that the Omnisense provides Osteoporosis diagnosis, which
is at least as good as the DXA, and can serve as an alternative to the
radiation-based traditional technology.
It is important to note that a comparison between a QUS (Quantitative
Ultrasound) device ± the Omnisense - and a DXA device is complex, as the
two devices are based on two distinctly different technologies and measured
parameters (i.e. Speed Of Sound and Bone Mineral Density).
However, since the diagnosis of Osteoporosis concerns assessment of
fracture risk ± and not assessment of bone mass ± there is a basis for
comparison, even when different technologies are involved. Hence, in order to
compare the two technologies, one should examine the capability of each of
them to assess risk of fracture, along with their relative advantages and
disadvantages. This document will present data that support the claim that the
Omnisense measurements can provide a valid estimate of osteoporotic
fracture risk independently of BMD, and hence have a profound clinical value
that is at least as good and may even be superior to that of the DXA.

DXA drawbacks
During the last two decades DXA has been used extensively, and has
been accepted as a standard for estimation of fracture risk. However, it is
neither a perfect nor an uncontroversial tool. The following are a few of
the many technical limitations of the technology and problems associated
with its diagnostic capabilities :
BMD discriminatory ability for fractures is not very high:
it can be found in literature that there is a large overlap between
BMD measurements of non-fractured subjects and BMD
measurements of fractured subjects. This implies that low-trauma
fractures can occur at high, normal or low BMD, and suggests that
factors other than BMD might be important for the occurrence of
fracture1.
Accuracy errors, especially in the case of Lumbar Spine BMD:
After the age of 60, falsely high values of spine BMD are
encountered, due to various other diseases, such as vascular
calcification and osteoarthritis. This might lead to misdiagnosis
(false negative), and consequently, to a wrong decision regarding
treatment.
Problems of reproducibility (precision errors):
Since a precision error can result either in wrong interpretation of
BMD results or in a lack of ability to monitor bone changes, it is
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highly important that a diagnostic tool has the lowest precision
error possible. This is not so in the case of the DXA. For example,
even in the case of a hip measurement, the patient might lie down
in a slightly different angle ± and thus cause the marking of a
different ROI (Region of Interest) by the operator between two
different examinations.

Discrepancies between different devices of the same
brand:
There is a significant magnitude of inter-device variability between
different DXA devices, even if they are of the same brand2. This
implies that when even two devices of the same brand measure a
patient in two different occasions (e.g. in two consecutive years) ±
one should refer to the results with caution. In the case of a new
model of the same brand, there is normally no backward
FRPSDWLELOLW\ VR WKHUH LV QR UHOLDEOH ZD\ WR PRQLWRU D SDWLHQW¶V
bone change over time. Furthermore, unexpected accuracy errors
can occur after machine repair, which are difficult to discover by
WKHUHFRPPHQGHGRSHUDWRU¶VURXWLQHSURFHGXUHV3.
BMD is not a good measure of bone strength: BMD is a crude
expression of bone mineral concentration for a given area, not
taking into account bone size or architecture. It is also influenced
by body mass and growth, while true density (measured by BMC,
for example) should not be influenced by these factors 4,5.
Omnisense Reference Database supports WHO criteria
This study6 GHPRQVWUDWHVWKDW³The RAD and PLX curves cross the T = 2.5 level, which is the WHO criteria for osteoporosis by BMD measured at
any site, at about the age of 75, similar to Spine and Radius BMD T-score
FXUYHV 4'5RI+RORJLF,QF« ´6SHFLILFDOO\LWZDVVKRZQWKDWWKH
OP prevalence at the ages of 60-69 was higher than the one measured by
femural neck DEXA, and similar to those known from the Vertebral and
Radial BMD.
2PQLVHQVH626LVPRUHLQIRUPDWLYHWKDQ';$¶V%0'
Definition: Osteoporosis is a systemic skeletal disease, characterized by
reduced bone mass and microarchitectural deterioration of bone tissue,
with a consequent increase in bone fragility and susceptibility to fracture,
typically at the Hip, Spine, and Wrist7.
The Omnisense is capable of reflecting more bone properties than merely
density8 as opposed to the traditional DXA technology, that measures
solely Bone Mineral Density (or bone mass), The mechanical properties of
the bone include, in addition to density, also elasticity, cortical thickness
and micro architecture. All influence the strength of bone ± which is
reflected in the SOS measurements of the Omnisense. The deterioration
of these properties may lead to Osteoporotic fractures.
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Prof. Sievanen from Finland9, proposes that the SOS data may represent
the overall mechanical integrity of boneDQGWKDW³7KHXQH[SODLQHGSDUWRI
the SOS is probably attributable to microarchitecture and elastic
SURSHUWLHVRIJLYHQERQH«´
Omnisense can predict Hip fracture in a study conducted in Beth Israel
Deaconess Medical Center and Harvard Medical School 10, it was
demonstrated that the SOS measurement at the Radius performed by
Omnisense can be used in predicting femoral failure load, with a similar
predicting power to that of the DXA Hip measurements. The high
reproducibility (low precision error) of the Radius is suggested by the
DXWKRUV DV RQH RI WKH H[SODQDWLRQV WR WKLV VLWH¶V JRRG SUHGLFWLYH
performance.
Omnisense has better sensitivity than DXA
Due to the nature of the disease, until today no absolute test has been
developed to determine the presence of Osteoporosis in the case of a
specific patient. The only indisputable case for having Osteoporosis is in
the presence of a low trauma fracture. This is obvious evidence of the
disease.
The following classification studies are based on this exact concept: A
group of fractured subjects (with low-trauma fractures, namely: subjects
who clearly suffer from Osteoporosis) was measured by different devices
(both DXA and Omnisense), to determine the presence of the disease.
This investigation method was used as a way to evaluate the sensitivity of
each device, by looking at the percentage of subjects who were classified
as Osteoporotic, according to the WHO criteria (T-score < -2.5). A
³QRUPDO´UHVXOWPHDQWRIFRXUVHPLVGLDJQRVLV IDOVHQHJDWLYH 
It was found that the Omnisense classified a higher percentage of
subjects with Osteoporotic fractures as Osteoporotic, than the DXA.
In other words, the DXA had a higher rate of misdiagnosis.
Omnisense classifies more fractured patients as osteoporotic than
DEXA, using to the WHO criteria In classification studies, it has been
found that the Omnisense classifies more people with different
Osteoporotic fractures as having Osteoporosis, than the DEXA. In other
words, the DEXA had a higher rate of misdiagnosis.
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Better classification than DXA
This trend is clearly demonstrated in a study that was conducted in a wellknown hospital (the study is now being prepared for publication). Among
all fractured patients who were measured by the Omnisense and with
DXA, mDQ\PRUHVXEMHFWVZHUHPLVGLDJQRVHG DVEHLQJ³QRUPDO´ E\WKH
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Figure1 ± WHO classification for approximately 150 fractured, with different fractures (Hip,
Spine, Wrist) - percentage

Similar results were obtained, when dividing the data into groups
according to type-of-fracture. Furthermore, when the Minimal T-score
criterion* was applied (for measurements in multiple skeletal sites), both
the Omnisense and the DXA improved their sensitivity ± but the
Omnisense had better results. Table 1 presents percentage of
misclassification (fractured that were classified as healthy, T-score>-1,
using the WHO criteria):
Fracture
Type

Radius
(%)

Phalanx
(%)

DXA
DXA
Spine (%) Hip (%)

Min DXA*

Min R.&Ph.

(%)

(%) *

 M inimal T-score principle: Each patient was measured at two sites with both the Omnisense and the DXA. The
sites were Hip & Spine in the case of DXA and Radius & Phalanx ± for the Omnisense. The minimum T-score
principle was determined by the lower T-score result received for both sites on the same device, and was used to
GHILQHWKHVXEMHFW¶VFODVVLILFDWLRQZKHWKHU2VWHRSRURWLF2VWHRSHQLFRU1RUPDO
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Table 1 ± Percentage of misclassification when using measurement results of different sites by
Omnisense & DXA, including Minimal T-score parameter (where: HF, VF, WF are Hip, Vertebral and
Wrist Fractures, respectively; R. & Ph.=Radius and phalanx)

Applicability of WHO criteria: Omnisense Reference DB of 4 sites
The following presents a retrospective comparison of Omnisense and a few other diagnostic
11
GHYLFHV¶ GLIIHUHQW 5HIHUHQFH 'DWD FXUYHV 7KH 2PQLVHQVH 5HIHUHQFH GDWDEDVH demonstrates
WKDW ³7KH 5DGLXV DQG 3KDODQ[ curves cross the T = -2.5 level, which is the WHO criteria for
osteoporosis by BMD measured at any site, at about the age of 75, similar to Spine and Radius
BMD T-VFRUHFXUYHV 4'5RI+RORJLF,QF ´6SHFLILFDOO\LWZDVVKRZQWKDWWKH2VWHRSRURVLV
prevalence at the ages of 60-69 was higher than the one measured by femoral neck DXA, and
similar to those known from the Vertebral and Radial BMD (see Figure 2).

Figure 2 ± Comparison between normative reference database of different devices (applicability of
WHO criteria)

Omnisense discriminates between population groups at least as well as
the DXA

Different publications deal with the discriminatory power of the
Omnisense. This is defined as the ability to discriminate between postmenopausal women with osteoporotic fractures and two other groups:
pre-menopausal (Young, Healthy) and post-menopausal age matched
non-fractured controls. The following results demonstrate the
discriminatory ability of the Omnisense, compared to that of the DXA.
Vertebral fractures discrimination:
Knapp et al. reported the results of vertebral fracture discrimination at
the ASBMR 21st Annual Meeting12. The measurements at the radius
were found to have similar differentiation power to those of DXA
of the spine.
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&ROOHV¶IUDFWXUHGLVFULPLQDWLRQ
The same authors have presented another abstract13 (the Bone and
Tooth Society Meeting, Bristol, UK, June 1999) regarding the prediction of
wrist fractures. Their results suggest that the Omnisense SOS
measurements of the radius are at least as good as those of DXA in
separating wrist fracture patients from controls.
Results
SOS Radius
DXA L1-L4
DXA Neck of Femur
DXA Total Hip

Z-score
-0.97
-0.59
-0.60
-0.90

OR*
2.45
1.43
1.24
1.94

p value
0.01
ns
ns
0.05

Table 2 ± measurement results at the Radius (SOS) and by the DXA at various sites

Hip fracture discrimination:

This type of fracture group was also measured by the Omnisense to
determine its discriminatory ability14. Significant differences between
fractured subjects and age-matched controls was found. This study
did not contain comparison to DXA measurements.
Monitoring bone changes following treatment
Several retrospective studies were conducted to evaluate the Omnisense
ability to detect bone changes following treatment, beginning with
Hormone Replacement Therapy (HRT), which is a well-recognized
treatment for the prevention of osteoporosis. It was found that the
Omnisense is clearly able to discriminate between treated subjects and
age-matched non-treated controls. Moreover, when the same subjects are
measured by DXA there was a much smaller difference between the
groups.
HRT bone influence: two studies
A study conducted by Knapp et al.15 (GX\¶V +RVSLWDO  6W 7KRPDV
Hospital, London, UK) examined the ability of the Omnisense
measurements at the Radius and the Tibia to differentiate between
subjects receiving HRT and age matched controls. It was found that
despite the small size of study grouSV ³the QUS measurements
demonstrate significant and relatively large differences (in units of
T-scores) between the two subject groups. DXA measurements «
show less than half the difference between the groups, none of
which achieving statistical significance´
In another study16 of a similar type, the Omnisense demonstrated
significant discriminatory ability (Table 3), and more women in the nontreated group were found to be Osteoporotic. This demonstrates the
devLFH¶VKLJKVHQVLWLYLW\WRERQHFKDQJHDVDUHVXOWRIWUHDWPHQW.
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Age Group Treated
Women
50-60
2%
60-70
15%

Non-treated
subjects
10%
36%

Table 3 ± Percentage of women with T-score below (-2.5) in each measured group

Group discrimination following HRT use: Data Analysis
An internal clinical data analysis was conducted on subject groups that
were measured by the Omnisense and/or by DXA (all female Caucasians,
from a similar environment). Calculations were done to adjust age or
years from Menopause between the 2 groups, the same
inclusion/exclusion criteria were applied, and Figure 3 clearly
demonstrates that the results confirm those achieved in the studies
previously mentioned (Paragraph 0 above).

Figure 3 - T-score differences between HRT-treated women and non-treated women; comparison
between DXA & Omnisense, after controlling for age or years after menopause

OmnLVQHVH¶VPHDVXUHPHQWSUHFLVLRQLVKLJKHUWKDQWKH';$
On the basis of the conducted research studies, a measurement was
PDGHRIVHYHUDOSDUDPHWHUVWKDWZHUHLQGLFDWLYHRI2PQLVHQVH¶VSUHFLVLRQ
level.
x

In vivo precision of the Omnisense was calculated17 as the
coefficient of variation based on repeated measurements on pre
and postmenopausal subjects (Intra Operator CV): Radius ± 0.4%,
Phalanx ± 0.81%, Metatarsal ± 0.66%. The Inter-operator CV was
0.8% at the Radius, and 1.4% at the Metatarsal and the Phalanx.
These data indicate a very high reproducibility of measurements,
and thus ± a high reliability of the device.

x

One of the indices that is commonly used to compare between
precision levels of different devices, is the SCV (standardized CV).
The OmnisensH¶V6&9  LVPXFKORZHUWKDQWKH';$¶V  18,
based on publicly available information provided by manufacturers
as part of FDA PMA application.
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7KHLQGLFDWLRQLQLWV)'$30$DSSURYDOFRQILUPVWKDW³WKH626PHDVXUHG
by Omnisense has a precision error low enough in comparison with the
H[SHFWHGDQQXDOFKDQJHVLQDSDWLHQWV¶PHDVXUHPHQWWRPDNHLWVXLWDEOH
for monitoring bone changes which occur in the early years following
menopause (i.e., age range approximately 50-\HDUV ´19.
Omnisense detects changes in bone status caused by other
diseases, while DXA has lower sensitivity
It was demonstrated20 that the Omnisense is capable of clearly
discriminating between 3 population groups: euthyroid, hyper and

hypothyroid patients. Both hyper and hypothyroid had statistically
significant lower SOS results at all 3 sites measured (radius, tibia
and metatarsal).
It is previously known that hyperthyroid patients suffer from secondary
Osteoporosis. While DXA had lower sensitivity to those cases,
Omnisense could single them out. Furthermore, in the case of
hypothyroidism, it was suggested that interstitial fluid that may accumulate
inside the bone slows down the propagation of the ultrasonic wave.
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