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Abstract The purpose of this study was to clarify the
effects of a l-year treatment with either alendronate or
risedronate on the proximal femoral geometry among
Japanese women with osteoporosis by hip structure anal-
ysis. Postmenopausal women who had taken at least 90%
of their prescription for alendronate (35 mg/week, 94
patients) or risedronate (17.5 mg/week, 181 patients) for
1 year were retrospectively analyzed. In the alendronate
treatment group, bone mineral density (BMD), cross-sec-
tional area (CSA), section modulus and average cortex
significantly increased by 0.81, 1.35, 2.23 and 0.97% at the
narrow neck and increased by 2.19, 2.28, 2.85 and 1.11% at
the intertrochanteric, respectively. Buckling ratio at the
intertrochanteric significantly decreased by 2.50%. The
CSA, section modulus and average cortex at the shaft
significantly increased at 1 year. In the risedronate treat-
ment group, the CSA, section modulus and average cortex
at the narrow neck significantly increased by 0.80, 0.95 and
0.89%, respectively. BMD, CSA, section modulus, and
average cortex at the intertrochanteric significantly
increased by 1.61, 0.88, 2.05 and 0.79%, respectively, and
buckling ratio significantly decreased by 1.53%. BMD,
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CSA, section modulus, and average cortex at the shaft
significantly increased. The percent change of section
modulus was significantly correlated with that of BMD,
CSA and average cortex and negatively correlated with that
of buckling ratio at all regions in both treatment groups.
Statistically significant differences between the alendronate
and risedronate groups were seen for section modulus in
the narrow neck and CSA in the intertrochanteric. In
conclusion, Japanese osteoporotic women treated by either
alendronate or risedronate showed significant improve-
ments of geometry in proximal femur within 1 year.

Keywords Hip structure analysis - Geometry -
Alendronate - Risedronate - Bisphosphonate

Introduction

Areal bone mineral density (BMD) measured by dual
energy X-ray absorptiometry (DXA) is a valuable tool for
the evaluation of bone fragility, and shows significant
correlation between BMD decline and risk of fracture
[1-3]. However, BMD may not be the best assessment of
treatment efficacy since the fracture reduction after treat-
ment is only partially explained by increased BMD [4-6].
Strength of bone is governed by structural dimensions and
tissue material properties, neither of which is directly
measured by a conventional BMD measurement.

Beck and Ruff applied the hip structure analysis (HSA)
method to measure proximal femur geometry and strength
using conventional DXA scans of the hip [7, 8]. HSA has
been used to demonstrate age trends, racial and gender
differences, and treatment effects on osteoporosis in Cau-
casians [8—16]. In Japan, we have previously demonstrated
age-related differences in structural geometry and femoral
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strength [17] and raloxifene had positive effects on
geometry in Japanese women with osteoporosis [18]. Ito
et al. [19] also reported that minodronic acid hydrate, a new
bisphosphonate developed in Japan, improved bone
strength indices in the proximal femoral region.

Bonnick et al. [15] reported that treatment with once-
weekly alendronate or risedronate resulted in significant
improvements in HSA parameters in Caucasian patients
with osteoporosis; however, the doses of bisphosphonates
for Japanese patients are half of those applied to Cauca-
sians (alendronate 70 vs. 35 mg/week, risedronate 35 vs.
17.5 mg/week, in Caucasians vs. Japanese, respectively).
These dosages seemed to be associated with race differ-
ences [20, 21]. The HSA for minodronic acid in Japanese
women has been previously reported [19]; however, the
effects of bisphosphonates are not the same. These results
indicate that analysis of the geometry for the half doses of
alendronate and risedronate is necessary in Japanese
patients with osteoporosis.

The purpose of this study was to clarify the effects of a
1-year treatment with either alendronate (35 mg/week) or
risedronate (17.5 mg/week) on the proximal femoral
geometry of Japanese postmenopausal women with osteo-
porosis by HSA.

Materials and methods

Three hundred and sixty-seven community-dwelling,
ambulatory, postmenopausal women had taken alendro-
nate (35 mg/week, 128 patients) or risedronate (17.5 mg/
week, 239 patients) from August 2007 to April 2009. Of
these patients, 275 of them who had taken at least 90% of
their prescribed biphosphonates for 1 year were retro-
spectively analyzed by HSA. The number of patients and
the mean age was 94 patients and 73.2 years of age for
alendronate and 181 patients and 70.6 years of age for
risedronate, respectively. There was no significant differ-
ence between alendronate and risedronate in the percent
of patients who dropped out and/or discontinued medi-
cation (26.6% in alendronate, 24.3% in risedronate). All
of the patients in both treated groups were defined by
Japanese osteoporosis diagnosis criteria [22]. These cri-
teria included low BMD (T score <—2.5) or presence of
osteoporotic fractures. Patients with a history of hip
fracture or any disease or medication known to affect
bone metabolism were excluded from the study. DXA
scans of the hip were taken at baseline and were repeated
at 6 and 12 month follow-up. Hip scans were performed
using a hip positioner system (HPS; OsteoDyne, Durham,
NC, USA) to ensure consistent positioning [23]. This
device keeps the subject’s legs positioned in abduction
and internal rotation (15°).

Hip structure analysis (HSA)

The archived DXA images were analyzed using the HSA
method which is described in detail in earlier publica-
tions [7, 8]. Briefly, using an automated program, DXA
scan files were first converted into bone mass images in
which pixel values represent bone mass in grams per
square centimeter. The underlying principle of the
method is that a line of pixels traversing the bone axis is
a projection of the corresponding cross-section from
which certain geometric properties can be derived. Three
measured sites were defined as: (1) narrow neck, tra-
versing the narrowest width of the femoral neck, (2)
intertrochanteric, along the bisector of the shaft and
femoral neck axes, and (3) shaft, at a distance of 1.5
times minimum neck width, distal to the intersection of
the neck and shaft axes. HSA was performed by a
radiological engineer who did not know about the
treatment of the patients.

The structural parameters used in this paper were as
follows [24, 25].

e Areal BMD (g/cmz): mean values of BMD from the
narrow neck region are on the average about 14%
higher than the conventional Hologic neck region of
interest (ROI) values on the same subjects, although
age trends are similar in previous reports [10].

e Quter diameter (cm): the distance between (blur
corrected) outer margins of the cross-section.

e Cross-sectional area (CSA, cmz): this is defined as the
surface area of bone tissue in the cross-section after
excluding soft tissue (marrow) spaces. CSA is an index
of resistance to forces directed along the long axis of
the bone.

e Section modulus (cm?®): this is an index of resistance to
bending forces and is calculated as CSMI/d,,,,x where
CSMI is the cross-sectional moment of inertia and dy,,
is the maximum distance from either bone edge to the
centroid of the profile.

e Average cortex (cm): this is an estimate of the mean
cortical thickness assuming a circular (narrow-neck or
shaft) or elliptical (intertrochanteric) annulus model of
the cross-section for use in the estimated buckling ratio.
The model assumes that 60, 70 and 100% of the
measured bone mass is in the cortex for narrow-neck,
intertrochanteric and shaft, respectively.

e Buckling ratio: this describes stable configurations of
thin-walled tubes subjected to compressive loads and
is estimated as the ratio of d., to the estimated
mean cortical thickness. Buckling ratio is presented
only for the narrow neck and intertrochanteric
regions, because this parameter is not important in
the shaft.
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Based on a preceding study, precision error (%CV) for
HSA parameters at the neck, intertrochanteric and shaft
ranges from 0.8 to 4.7%, with an average of 2.2% [17, 26].

Statistical analysis

All parameters are presented as mean (standard deviations,
SD) at baseline, and percent differences from baseline
(95% confidence interval, CI). Differences were regarded
as statistically significant when the 95% CI did not include
zero. The correlations between HSA parameters were
analyzed by Pearson’s R and considered statistically sig-
nificant at P < 0.05. P values from two-sample 7 tests were
used to compare group means and considered statistically
significant at P < 0.05.

Results

Percent changes from baseline in HSA parameters
Alendronate treatment group

Narrow neck: BMD significantly increased by 0.81% (95%
CI 0.16, 1.45) at 1 year, and section modulus significantly

increased by 0.86% (95% CI 0.16, 1.56) and 2.23% (95%
CI 147, 2.99) compared to baseline at 6 months and

1 year, respectively. Compared to baseline, the mean dif-
ference in CSA and average cortex significantly increased
at 1 year; however, changes in the outer diameter and
buckling ratio did not reach significance (Table 1a).

Intertrochanteric: BMD and section modulus signifi-
cantly increased by 1.20% (95% CI 0.58, 1.81) and 1.24%
(95% CI 0.62, 1.85) at 6 months, by 2.19% (95% CI 1.38,
3.01) and 2.85% (95% CI 1.98, 3.72) at 1 year, respec-
tively. The buckling ratio significantly decreased by 1.30%
(95% CI —2.12, —0.49) and 2.50% (95% CI —3.40, —1.59)
at 6 months and 1 year, respectively. The other parameters,
CSA and average cortex significantly increased at 1 year;
however, changes in the outer diameter did not show sig-
nificant change (Table 1b).

Shaft: CSA, section modulus and average cortex sig-
nificantly increased at 1 year; however, changes in BMD
and the outer diameter did not show significant change
(Table 1c).

Percent changes from baseline in HSA parameters
Risedronate treatment group

Narrow neck: the section modulus significantly increased
by 0.95% (95% CI 0.19, 1.70) compared to baseline at

1 year. Compared to baseline, CSA and average cortex
significantly increased at 1 year; however, changes in

Table 1 Mean (SD) bone

values at baseline and mean
percent difference (95% CI)
from baseline in alendronate

Baseline values

Mean (SD)

% Difference from baseline mean (95% CI)

6 months 12 months

a: Narrow neck
BMD (g/cm?)
CSA (cm?)
Outer diameter (cm)
Section modulus (Cm3 )
Average cortex (cm)
Buckling ratio

b: Intertrochanteric
BMD (g/cm?)
CSA (cm?)
Outer diameter (cm)
Section modulus (cm3)
Average cortex (cm)
Buckling ratio

c: Shaft
BMD (g/cm?)
CSA (cm?)

Outer diameter (cm)

BMD bone mineral density, CSA
cross-sectional area, SD
standard deviations, CI

N . Section modulus (cm3)
confidence interval

A t
* P < 0.05 versus baseline verage cortex (cm)

0.801 (0.153)
2.320 (0.448)
3.047 (0.189)
1.071 (0.223)
0.154 (0.031)

11.323 (2.481)

0.799 (0.161)
4.025 (0.867)
5.292 (0.333)
3.496 (0.796)
0.336 (0.077)
9.377 (2.168)

1.413 (0.266)
3.837 (0.705)
2.860 (0.183)
2.093 (0.384)
0.539 (0.147)

0.37 (—0.15, 0.88)
0.56 (0.02, 1.09)*
0.13 (=0.16, 0.42)
0.86 (0.16, 1.56)*
0.47 (—0.03, 0.97)
0.14 (—0.82, 1.10)

0.81 (0.16, 1.45)*
1.35 (0.71, 2.00)*
0.28 (—0.09, 0.66)
2.23 (1.47, 2.99)*
0.97 (0.13, 1.81)*
~0.79 (—1.77, 0.20)

1.20 (0.58, 1.81)*
0.82 (0.26, 1.38)*
0.08 (—0.30, 0.45)
1.24 (0.62, 1.85)*
0.33 (=0.19, 0.85)

—1.30 (=2.12, —0.49)*

2.19 (1.38, 3.01)*
2.28 (1.65, 2.92)*
0.13 (=0.40, 0.66)
2.85 (1.98, 3.72)*
1.11 (0.45, 1.77)*

—2.50 (=3.40, —1.59)*

0.21 (=0.39, 0.82)
0.43 (=0.22, 1.08)
0.22 (—0.11, 0.54)
0.49 (—0.18, 1.15)
0.43 (=033, 1.18)

0.62 (—0.18, 1.42)
1.18 (0.44, 1.92)*
0.23 (=0.17, 0.63)
1.08 (0.31, 1.85)*
1.03 (0.07, 2.00)*
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Table 2 Mean (SD) bone
values at baseline and mean
percent difference (95% CI)

Baseline values

Mean (SD)

% Difference from baseline mean (95% CI)

6 months 12 months

from baseline in risedronate
a: Narrow neck

BMD (g/cm?)
CSA (cm?)
Outer diameter (cm)
Section modulus (cm®)
Average cortex (cm)
Buckling ratio

b: Intertrochanteric
BMD (g/cm?)
CSA (cm?)
Outer diameter (cm)
Section modulus (cm?)
Average cortex (cm)
Buckling ratio

c: Shaft
BMD (g/cm?)
CSA (cm?)

Outer diameter (cm)

BMD bone mineral density, CSA
cross-sectional area, SD
standard deviations, CI

) Section modulus (cm?)
confidence interval

. Average cortex (cm)
* P < 0.05 versus baseline

0.760 (0.136)
2.200 (0.393)
3.048 (0.215)
1.017 (0.221)
0.146 (0.028)

12.143 (3.117)

0.753 (0.170)
3.733 (0.829)
5.239 (0.404)
3.180 (0.858)
0.315 (0.073)

10.105 (2.968)

1.344 (0.228)
3.612 (0.661)
2.826 (0.219)
1.948 (0.417)
0.502 (0.110)

—0.06 (—0.60, 0.48)
0.33 (—0.26, 0.91)
0.19 (—0.18, 0.56)
0.39 (—0.16, 0.94)
0.33 (—0.21, 0.86)

—0.35 (=1.11, 0.41)

0.35 (—0.39, 1.08)
0.80 (0.09, 1.50)*
0.25 (=0.07, 0.57)
0.95 (0.19, 1.70)*
0.89 (0.13, 1.66)*

—0.81 (—1.86, 0.24)

0.90 (0.48, 1.31)*
0.47 (0.07, 0.87)*
0.13 (=0.12, 0.38)
1.00 (0.52, 1.49)*
0.28 (—0.12, 0.68)

—0.57 (—1.10, —0.04)*

1.61 (1.05, 2.17)*
0.88 (0.33, 1.43)*
0.21 (—0.14, 0.56)
2.05 (1.29, 2.80)*
0.79 (0.22, 1.37)*

—1.53 (=2.25, —0.81)*

0.24 (—0.33, 0.82)
0.34 (—=0.21, 0.88)
0.17 (—0.09, 0.44)
0.41 (=0.12, 0.95)
0.41 (=0.17, 0.98)

0.75 (0.08, 1.43)*
0.98 (0.34, 1.62)*
0.21 (=0.07, 0.49)
1.05 (0.38, 1.71)*
0.95 (0.20, 1.71)*

BMD, the outer diameter and buckling ratio did not reach
significance (Table 2a).

Intertrochanteric: BMD and section modulus signifi-
cantly increased by 0.90% (95% CI 0.48, 1.31) and 1.00%
(95% CI 0.52, 1.49) at 6 months, by 1.61% (95% CI 1.05,
2.17) and 2.05% (95% CI 1.29, 2.80) at 1 year, respec-
tively. The buckling ratio significantly decreased by 0.57%
(95% CI —1.10, —0.04) and 1.53% (95% CI —2.25, —0.81)
at 6 months and 1 year, respectively. The other parameters,
CSA and average cortex significantly increased at 1 year;
however, changes in the outer diameter did not show sig-
nificant change (Table 2b).

Shaft: BMD, CSA, section modulus and average cortex
significantly increased at 1 year; however, changes in the
outer diameter did not show significant change (Table 2c).

Correlations among the percent changes of parameters

Tables 3 and 4 show correlations (Pearson’s R) among the
percent changes of HSA parameters in the narrow neck,
intertrochanteric and shaft regions. The percent change of
the section modulus is significantly correlated with the
percent change of BMD, CSA, and average cortex and
negatively correlated with the percent change of the
buckling ratio in all regions in both treatment groups. As
expected, the percent changes of BMD had a positive
relationship with the percent change of CSA, but negative

relationship with the percent change of the outer diameter
in all regions.

Comparisons of percent changes of the parameters
between the alendronate and risedronate treatment
groups

The comparisons of percent changes of the parameters
between the alendronate and risedronate treatment groups
are shown in Fig. 1. Statistically significant differences
between alendronate and risedronate were seen for section
modulus in the narrow neck and CSA in the intertrochan-
teric. The other parameters did not show a significant

difference; however, alendronate showed a greater
improvement in several parameters compared with
risedronate.
Discussion

One of the problems with the use of BMD as a monitor for
osteoporosis treatment is that it does not completely cap-
ture the mechanical factors that lead to fragility [4-6].
Beck and Ruff applied the HSA method to measure prox-
imal femur geometry and strength using conventional DXA
scans of the hip [7, 8]. In this study, we are the first to
report that Japanese women with either alendronate or
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Table 3 Cross-correlations (Peason’s R) among the percent changes of parameters in alendronate

BMD CSA Outer diameter Section modulus Average cortex Buckling ratio
a: Narrow neck
BMD 1.000 0.857%** —0.350%** 0.394#%* 0.750%%* —0.547**
CSA 1.000 —0.136 0.431%%* 0.633%%* —0.527%*
Outer diameter 1.000 0.120 —0.329%* 0.274*
Section modulus 1.000 0.460%* —0.625%*
Average cortex 1.000 —0.660%*
Buckling ratio 1.000
b: Intertrochanteric
BMD 1.000 0.664** —0.575%* 0.644%%* 0.721%%* —0.742%*
CSA 1.000 —0.346%* 0.616%* 0.690%* —0.625%*
Outer diameter 1.000 —0.267* —0.385%** 0.541%*
Section modulus 1.000 0.530%* —0.564%*
Average cortex 1.000 —0.729%*
Buckling ratio 1.000
c: Shaft
BMD 1.000 0.792%%* —0.412%* 0.756%* 0.921%* —0.895%*
CSA 1.000 —0.103 0.766** 0.796%* —0.650%*
Outer diameter 1.000 —0.239% —0.389%* 0.552%%*
Section modulus 1.000 0.724%%* —0.677%*
Average cortex 1.000 —0.880%**
Buckling ratio 1.000

BMD bone mineral density, CSA cross-sectional area
* P <0.05, ¥* P <0.001

Table 4 Cross-correlations (Peason’s R) among the percent changes of parameters in risedronate

BMD CSA Outer diameter Section modulus Average cortex Buckling ratio
a: Narrow neck
BMD 1.000 0.831%* —0.494%%* 0.731%* 0.952%* —0.911%*
CSA 1.000 —0.205* 0.739%* 0.805%* —0.724%%*
Outer diameter 1.000 —0.143 —0.466%* 0.576%*
Section modulus 1.000 0.706%** —0.648%%*
Average cortex 1.000 —0.896%*
Buckling ratio 1.000
b: Intertrochanteric
BMD 1.000 0.719%* —0.601** 0.529%* 0.753** —0.756**
CSA 1.000 —0.163 0.706%** 0.814#* —0.655%*
Outer diameter 1.000 —0.044* —0.278** 0.382%*
Section modulus 1.000 0.634%* —0.580%*
Average cortex 1.000 —0.792%*
Buckling ratio 1.000
c: Shaft
BMD 1.000 0.8817#* —0.475%* 0.737%* 0.950%* —0.877%*
CSA 1.000 —0.179* 0.851%* 0.857#* —0.787%*
Outer diameter 1.000 —0.050 —0.469%* 0.613%*
Section modulus 1.000 0.723%%* —0.615%*
Average cortex 1.000 —0.886**
Buckling ratio 1.000

BMD bone mineral density, CSA cross-sectional area
* P <0.05, ** P <0.001
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Fig. 1 Comparison of percent changes of the parameters between
alendronate and risedronate at 1 year. a Narrow neck, b intertrochan-
teric, ¢ shaft. BMD bone mineral density, CSA cross-sectional area.
#P < 0.05 versus risedronate, *P < 0.05 versus baseline

risedronate treatment over a 1-year period had significant
improvements of geometry in proximal femur.

HSA has been demonstrated in the effects of alendronate
and risedronate in the post hoc analysis of a large clinical
trial (Fosamax Actonel Comparison Trial, FACT) in Cau-
casians [15]. Two years of treatment with either alendro-
nate or risedronate resulted in statistically significant
improvements from baseline in most geometric parameters
at the narrow neck, intertrochanteric and shaft; however,
these data are mainly based on Caucasian patients. It is not
fully understood whether the geometric effects of bis-
phosphonate upon Japanese patients are the same on
Caucasians, because the dosage used to treat osteoporosis
in Japan (alendronate 35 mg/week, risedronate 17.5 mg/
week) is half of that applied to Caucasians (alendronate
70 mg/week, risedronate 35 mg/week) [20, 21]. The HSA

data for minodronic acid in Japanese women have been
previously reported [19]; however, the effects of bisphos-
phonates are not the same. In addition, the changing trends
of HSA parameters are not the same as those of BMD, so
that the analysis of the half dosage of bisphosphonates to
influence hip geometry is important.

It is worth noting that the percent change of section
modulus was higher than that of BMD in all three regions
(Tables 1, 2). These results might suggest that the reduc-
tion of fracture rate is not fully explained by increased
BMD in the clinical outcomes. The baseline values of
section modulus at all regions are greater than that of
BMD, and the percent changes of section modulus are also
greater than that of BMD; therefore, a small increase of
absolute value in section modulus did not lead to a greater
increase of percent changes.

The changing trends of HSA parameters in this study
were generally consistent with the FACT study in mostly
Caucasians, the minodronic acid study, and the raloxifene
study in Japan (Table 5). These changes were particularly
evident at the intertrochanteric region, i.e., BMD, CSA,
section modulus, average cortex and buckling ratio
showed significant improvements in the bisphosphonate
and raloxifene treatments. CSA and section modulus at
the narrow neck and average cortex at the shaft also
showed a significant increase in all of the treatment
groups. The tendency to change in the other parameters is
approximately similar in the bisphosphonate and raloxif-
ene treatment groups. In addition, the comparison of the
percent changes of parameters between alendronate and
risedronate showed that statistically significant differences
were seen for section modulus in the narrow neck and
CSA in the intertrochanteric. The other parameters did not
show a significant difference; however, alendronate
showed a greater improvement in several parameters
compared with risedronate. Both alendronate and risedr-
onate treatment over 1 year resulted in an improvement in
HSA parameters with consistently greater effects seen
with alendronate than risedronate. These consistent trends
of efficacy in this study are approximately similar to the
FACT study.

There are methodological limitations to our study. First,
DXA scanners are not designed or optimized to measure
structural dimensions. Precision in 3D was relatively poor
in 2D. Second, use of 2D DXA scans means that the sec-
tion modulus is assessed only in the scan plane; effects of
treatment may be different for bending directions out of the
image plane. Third, alendronate and risedronate signifi-
cantly improved geometric parameters in Caucasians and
Japanese; however, the magnitude of change in any of
these parameters necessary to reduce hip fracture risk is
unknown. Finally, the model assumes that 60, 70 and 100%
of the measured bone mass is in the cortex for the narrow
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Table 5 Comparison of changing trends of HSA parameters

This study Bonnick et al. [15] Ito et al. [19] Takada et al. [18]
Alendronate Risedronate Alendronate Risedronate Minodronate Raloxifene
(35 mg/week) (17.5 mg/week) (70 mg/week) (35 mg/week) (1 mg/day) (60 mg/day)
Narrow neck
BMD 1 NS 1 1 1 1
CSA T T T 1 T T
Outer diameter NS NS 1 1 NS 1
Section modulus 1 i 1 i 1 1
Average cortex 1 1 1 i 1 NS
Buckling ratio NS NS l NS l NS
Intertrochanteric
BMD T T 1 T T T
CSA 1 T T 1 T T
Outer diameter NS NS NS NS NS 1
Section modulus 1 i 1 i 1 1
Average cortex 1 1 1 i 1 1
Buckling ratio l l l l l NS
Shaft
BMD NS T 1 T T T
CSA 1 T T NS T T
Outer diameter NS NS NS 1 1 1
Section modulus 1 i i NS 1 1
Average cortex 1 i 1 1 1 1

BMD bone mineral density, CSA cross-sectional area, NS not significant, 1 significant increase from baseline, | significant decrease from baseline

neck, intertrochanteric and shaft, respectively. These
methods have the possibility of overestimating the cortical
thickness in cases with increased trabecular bone, espe-
cially in the narrow neck and intertrochanteric regions.

Although there were some limitations, this study also
has significant strengths. This is the first study employing
the HSA method to examine whether geometric strength-
related parameters in elderly Japanese women on either
alendronate (35 mg/week) or risedronate (17.5 mg/week)
alter femoral geometry in a positive direction within a
1 year period. Although these women maintained their hip
BMD, there were statistically significant changes in the
underlying geometry that has not previously been reported
in Japanese women with osteoporosis. If geometric
parameters better explain osteoporotic fragility than BMD,
then alendronate and risedronate clearly change geometry
toward improved strength at the femoral neck and inter-
trochanteric regions of Japanese women.

We conclude that Japanese women treated with either
alendronate or risedronate for 1 year showed positive
structural changes in proximal regions of the femur that
suggest improved bending and axial strength.
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