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Aims

The preventive effects of bisphosphonates on articular cartilage in non-arthritic joints are
unclear. This study aimed to investigate the effects of oral bisphosphonates on the rate of
joint space narrowing in the non-arthritic hip.

Methods

We retrospectively reviewed standing whole-leg radiographs from patients who underwent
knee arthroplasties from 2012 to 2020 at our institute. Patients with previous hip surgery,
Kellgren—Lawrence grade 2 Il hip osteoarthritis, hip dysplasia, or rheumatoid arthritis were
excluded. The rate of hip joint space narrowing was measured in 398 patients (796 hips),
and the effects of the use of bisphosphonates were examined using the multivariate regres-
sion model and the propensity score matching (1:2) model.

Results

A total of 45 of 398 (11.3%) eligible patients were taking an oral bisphosphonate at the
time of knee surgery, with a mean age of 75.8 years (SD 6.2) in bisphosphonate users and
75.7 years (SD 6.8) in non-users. The mean joint space narrowing rate was 0.04 mm/year
(SD 0.11) in bisphosphonate users and 0.12 mm/year (SD 0.25) in non-users (p < 0.001). In
the multivariate model, age (standardized coefficient = 0.0867, p = 0.016) and the use of
a bisphosphonate (standardized coefficient = -0.182, p < 0.001) were associated with the
joint space narrowing rate. After successfully matching 43 bisphosphonate users and 86 non-
users, the joint narrowing rate was smaller in bisphosphonate users (p < 0.001).

Conclusion

The use of bisphosphonates is associated with decreased joint degeneration in non-arthritic
hips after knee arthroplasty. Bisphosphonates slow joint degeneration, thus maintaining the
thickness of joint cartilage in the normal joint or during the early phase of osteoarthritis.

Cite this article: Bone Joint Res 2022;11(11):826—834.
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Article focus
Potential protective effects of bisphos-
phonates on cartilage in the hip joint.

Key messages

Joint narrowing rate in the hip among
patients undergoing total knee arthro-
plasty was smaller in patients taking
bisphosphonates than in those who
were not.

Older age was weakly associated with
increased joint narrowing, while BMI,
sex, and side (knee arthroplasty side or
contralateral side) were not.

Strengths and limitations
This is the first study to evaluate the
potential protective effects of bisphos-
phonates on hip joint degeneration in
terms of joint space narrowing rate.
This is a retrospective study with a small
number of patients.

Introduction

Osteoarthritis (OA) is thought to be
primarily a cartilage disease, but is currently
recognized as a disease of the whole joint.
Mechanical loading, several biomarkers
in joint fluid, and growth factors may be
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associated with progression of OA.'* Additionally,
periarticular bone abnormalities, such as decreased
bone mineral content and increased bone metabo-
lism derangement, are also related to its initiation and
progression.* Subchondral bone is the bony compo-
nent located distal to calcified cartilage.>® Recent
studies have suggested that changes in subchondral
bone play an important role in the development and
progression of OA.8

Bisphosphonates (BPs), introduced in 1996, are
widely used for preventing and treating osteoporosis.
BP use is associated with a significantly lower risk of
total knee arthroplasty (TKA), suggesting that BPs are
potentially beneficial in patients with knee OA.” When
BPs make contact with osteoclasts, they impair the
ability of the osteoclasts to form the ruffled border that
facilitates adherence to the bony surface and produces
the protons that are necessary for bone resorption.'o"
Therefore, BPs decrease subchondral bone remodel-
ling, possibly alleviating increased bone turnover in
early OA.

Reviews on the effect of BPs in patients with OA
suggest that they are effective in relieving pain and
accelerating functional recovery.'>'® There have only
been a few studies that examined the effects of BPs on
hip OA: a study in Taiwan showed that the use of BPs
was not associated with a decreased risk of undergoing
total hip arthroplasty (THA) in patients with hip OA.™
There has only been one randomized controlled trial
that evaluated the effect of BPs on hip OA, which was
conducted in patients who had hip OA with an average
age of 54 years. It showed that alendronate decreased
pain at one and two years of follow-up, but failed to
prevent progression of hip OA in a radiological evalu-
ation.”™ However, these two studies were performed in
patients who had established hip OA. Because previous
studies have shown that narrowing in the hips depends
on the severity of arthritic change, detecting the effects
of a drug on OA progression in patients with hip OA of
various severities would be difficult. As increased joint
space narrowing rates were associated with progres-
sion of hip OA,'¢ interventions that can reduce the
joint space narrowing rate would have clinical impor-
tance. To the best of our knowledge, no studies have
examined the effects of BPs on non-arthritic hips.

Therefore, this study aimed to investigate whether
BPs have protective effects on articular cartilage in non-
arthritic hips, by measuring the rate of hip joint space
narrowing. We hypothesize that BPs will help to main-
tain the volume of joint cartilage in non-arthritic hips
via decreased remodelling of subchondral bone.

Methods

This retrospective study was conducted by reviewing
the medical records and whole-leg standing radio-
graphs of patients who underwent a knee arthro-
plasty at our institute. All patients provided informed
consent, and the study protocol was approved by the

institutional review board of our hospital. Patients
undergoing knee arthroplasty were selected for analysis
in this study because they appeared to be suitable for
evaluation of the effects of patients’ factors on hip joint
degeneration. These patients were included because
they routinely had whole-leg standing radiographs
performed before and after surgery, and the majority of
them did not have a hip aetiology.

From February 2012 to March 2020, 670 patients
underwent primary TKA or unicondylar knee arthro-
plasty. All patients were asked about their medications
several weeks before hospitalization.

Of the 670 patients, 66 were excluded because they
lacked available radiographs that included measurable
hip joints at more than one year after knee arthroplasty;
they had a history of hip surgery, rheumatoid arthritis,
hip OA (Kellgren—Lawrence grade 2 II),"” hip dysplasia
(centre-edge angle < 15°), or use of teriparatide or
denosumab; they were taking corticosteroids; or they
lacked available postoperative whole-leg standing
radiographs. The final cohort comprised 398 (796
hips) patients in whom the joint space width of both
hips was measurable preoperatively and at > one year
postoperatively (Figure 1). These patients were divided
into the BP group and the control group. Patients were
categorized as the BP group if they were using a BP at
the time of hospitalization. If patients were not taking
BP medication at the time of hospitalization, they were
allocated to the control group. Overall, 45 patients
were taking BPs, among whom alendronate 35 mg/
week was used in 20, risedronate 17.5 mg/week was
used in 14, risedronate 2.5 mg/day was used in three,
and minodronate 50 mg/month was used in eight.

Among the 398 patients, 255 underwent knee

arthroplasty on one side, while the remaining 143
had surgery on both sides during the study. In those
who underwent surgeries on both sides, measure-
ments were conducted using radiographs before the
first surgery and at the final follow-up. Anteroposterior
standing radiographs of the whole legs (including the
pelvis) were standardized for the beam position and
radiological penetration, and were routinely obtained
preoperatively and postoperatively.
Measurement of the joint narrowing rate. Joint nar-
rowing was measured on standing radiographs as de-
scribed by Kawai et al.'® Briefly, the joint space width
was defined as the narrowest point between the cor-
tical surface of the acetabulum and the bone contour
of the femoral head on a digitized image using web-
based Centricity software (GE Healthcare, USA). The
hip joint was magnified to fit the display (Figure 2). The
joint space narrowing rate (JSNR) was defined as the
decrease in joint space width between the preoperative
visit and the latest follow-up radiographs divided by the
time (in years) between the two radiographs.

To calibrate the magnification of the radiograph and
normalize the effects of body size, the decrease in the
ratio of the joint space width to the size of the femoral
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610 patients Not on bisphosphonate

133 patients: diagnosis other than OA
or necrosis (RA: 126, others: 7)

g

60 patients on bisphosphonate

‘ 0 patients: diagnosis other than OA or necrosis

477 patients

9 patients: taking corticosteroid)

60 patients ‘

8 patients: taking
corticosteroid)

- - - 468 patients
23 patients: history of hip surgery before

knee arthroplasty (THA: 21, BHA: 2)

52 patients

4 patients: history of hip surgery before knee
arthroplasty

16 patients: hip etiology involved 445 patients

(15: hip OA ,1: hip dysplasia
without OA)

48 patients

(0 patients: hip etiology
involved
(hip OA or hip dysplasia)

429 patients

3 patients: using teriparatide 2
denosumab 1

Lk

48 patients

0 patients: using teriparatide or denosumab

| 4206 patients 48 patients ‘
73 patients: X-ray not available for hip joint width 3 patients: X-ray not available for hip joint width
measurement more than 1 year after surgery measurement more than 1 year after surgery
353 patients with 706 hip joints for analysis | | 45 patients with 90 hip joints for analysis
Fig. 1

Flow chart showing inclusion and exclusion of patients. BHA, bipolar hip arthroplasty; RA, rheumatoid arthritis; OA, osteoarthritis; THA, total hip arthroplasty.

head was also calculated as described by Kawai et al.”

The change in the ratio was divided by the follow-up

period to calculate the normalized JSNR (nJSNR) as
Wi jsw2

shown below.
_ D1 D2 )
nJSNR = follow—up duration in years

x 1000,

where JSW1 and JSW2 are the joint space widths
before knee arthroplasty and at the final follow-up,
respectively, and D1 and D2 are the diameters of the
femoral head measured on radiographs obtained
one month before knee arthroplasty and at the final
follow-up, respectively (Figures 2c and 2d).

Interpretations were performed in random order
by an experienced orthopaedic surgeon (TK) blinded
to the use of BPs. The inter- and intrareader reliabili-
ties were assessed in a random sample of 40 joints. For
evaluating the inter-reader reliability, the images were
reviewed by another experienced hip surgeon (YO)
who was blinded to the patients’ information.
Statistical analysis. Differences in proportions were cal-
culated using the Pearson chi-squared test. Differences in
means were calculated using the Mann-Whitney U test for
the comparison of two groups or the Kruskal-Wallis test for
comparisons of > two groups. Univariate and multivariate
regression analyses were performed to determine the inde-
pendent association of the rate of hip joint space narrowing
with each of the following factors: sex, age, BMI, indication
(presence of knee OA), use of vitamin D, type of arthro-
plasty (TKA or unicondylar), and use of BPs. Interactions
were quantified using variance inflation factors, with val-
ues of five to ten indicating collinearity. Significance was

set at p < 0.05. Logistic regression was used to compute
the propensity of taking a BP at the time of the surgery.
Patients’ demographic factors (age, sex, BMI, follow-up du-
ration, diagnosis of knee OA, use of vitamin D, and type of
arthroplasty (TKA or not TKA)) were used as covariates in
the propensity score. Patients taking a BP were matched to
those not taking a BP using calipers of a width equal to 0.2
of the standard deviation (SD) of the logit of the propensi-
ty score. A 1:2 ratio was used for matching. Standardized
mean differences (SMDs) for all covariates were estimated
before and after matching, and balance was considered to
be achieved when the SMD was < 0.1.2° Whether matching
was successful was judged on the basis of the proportion
of patients matched and the balance of covariates after
matching. Additional analysis was performed to compare
the joint narrowing rate in hip joints between ipsilateral
and contralateral to the knee arthroplasty. This analysis was
conducted in 255 patients who underwent knee arthro-
plasty only on one side during the study period. All statis-
tical analyses were performed using JMP Pro 15 software
(SAS Institute, USA).

Results

The intraclass correlation coefficients (ICCs) for inter- and
intrareader reliability of the femoral head size were 0.97
and 0.99, respectively. The ICCs for inter- and intrareader
reliabilities of the joint space measurements were 0.88
and 0.92, respectively. The patients” demographic data
are shown in Table I. The mean JSNR was significantly
higher in the control group (0.125 mm/year (SD 0.205))
than in the BP group (0.041 mm/year (SD 0.110), p <
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Fig. 2

Measurements of the hip joint space width in a representative case. A 65-year-old woman underwent total knee arthroplasty for osteoarthritis (OA)
(bisphosphonate non-user). a) Anteroposterior standing whole-leg radiograph taken before surgery. b) Anteroposterior standing whole-leg radiograph taken
at four years after surgery. ) Magnified image of the area including the right hip in panel a). d) Magnified image of the area including the right hip in panel
b). The joint space width and the femoral head diameter were measured as indicated by the yellow lines. [SW1 and JSW2 are the joint space widths before
surgery and at the final follow-up, respectively. D1 and D2 are the femoral head diameters measured on radiographs at three months after surgery and at the

final follow-up, respectively.

0.001, Mann-Whitney U test) (Figure 3a). The mean nJSNR
was significantly higher in the control group (2.699 mm/
year (SD 4.031)) than in the BP group (0.366 mm/year
(SD 2.754), p < 0.001, Mann-Whitney U test) (Figure 3d).

Univariate regression analyses performed using data
from all patients showed that the nJSNR was associated
with age and the use of BPs (Table Il). Multivariate regres-
sion analysis also showed that a younger age (p = 0.016,
least squares method) and the use of BPs (p < 0.001, least
squares method) were associated with a smaller nJSNR
(Table II). There was no significant difference in the JSNR
or nJSNR between the ipsilateral and contralateral hips
(Figure 4).

Table lll shows the patients’ data and JSNRs for each
type of BP. Although patients who used alendronate had
a significantly higher BMI than those who used two BPs,
there were no differences in sex, age, follow-up period,
diagnosis, use of vitamin D, or type of arthroplasty
among the three groups. There was no significant differ-
ence in the JSNR or nJSNR among the three types of BPs.

After successfully matching 43 BP users and 86
non-BP users, the JSNR and nJSNR were significantly
lower in the BP group than in the control group (both p
< 0.001, Mann-Whitney U test) (Table IV).

Discussion

In this retrospective study performed in patients who
had non-arthritic hips, the use of BPs was associated
with a lower JSNR in the hip.

Patients undergoing knee arthroplasty were selected
for this study because they regularly had whole-leg
radiographs performed, which enabled longitudinal
evaluation of non-arthritic hips. The mean JSNR in all
patients was 0.114 mm/year (SD 0.182) for joints cate-
gorized as Kellgren—Lawrence grade O or 1, with the
feature of no definite narrowing or osteophytes. Other
researchers who measured joint space narrowing in the
hips of patients with OA obtained mean rates of 0.13
to 0.30 mm/year.?’-* Among patients who underwent
THA for hip OA, the preoperative ]SNR was 0.43 mm/
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Table 1. Demographic details and joint narrowing rates of all 398 patients before matching.

All subjects (398 patients, 796

Control (353 patients, 706

Bisphosphonate

Variable hips) hips) (45 patients, 90 hips) p-value SMD
Female sex, n (%) 309 (77.6) 267 (75.6) 42(93.3) 0.00729* 0.504
Mean age, yrs (SD, 75.7 (6.8, 52 to 91) 75.7 (6.9, 52 to 91) 75.8 (6.2, 65 to 87) 0.850t 0.023
range)

Mean BMI, kg/m? (SD,  26.0 (4.10, 13.8 to 42.8) 26.2 (4.0, 16.5 to 42.8) 24.6 (4.4,13.8t0 36.6) <0.0011 0.398
range)

Mean follow-up, yrs ~ 3.05 (1.76, 1.00 to 10.28) 3.03 (1.72, 1.00 to 10.28) 3.30(1.94, 1.00 to 9.18) 0.485t 0.086
(SD, range)

Diagnosis KOA, n (%) 390 (98.0) 346 (98.0) 44 (97.8) 0.914* 0.014
Vitamin D, n (%) 43(10.8) 32(9.1) 11 (24.4) 0.00175* 0.419
TKA, n (%) 348 (87.4) 308 (87.3) 40 (88.8) 0.755* 0.049
Mean JSNR, mm/yr 0.114 (0.182, -0.248 to 2.841) 0.125 (0.205, -0.248 to 2.841) 0.041 (0.110, -0.154 to 0.623) <0.001%

(SD, range)

Mean nJSNR, mm/yr  2.435 (3.975, -12.775 to 57.830) 2.699 (4.031,-5.865 to 57.830)  0.366 (2.754,-12.775t0 7.723) < 0.001+

(SD, range)

*Pearson chi-squared test.
tMann-Whitney U test.

JSNR, joint space narrowing rate; KOA, knee osteoarthritis; n)]SNR, normalized joint space narrowing rate; SD, standard deviation; SMD,

standardized mean difference; TKA, total knee arthroplasty.

year (SD 0.43).® The JSNR in this study was slightly
lower than that reported in previous studies. The main
reason for this difference between studies could be
that we excluded patients with hip OA and those with
dysplasia of the hip and contralateral hip after unilat-
eral THA, which could have resulted in a higher |[SNR. A
Kellgren—Lawrence radiological grade > Il is associated
with a more rapid decline in the joint space width of
the hip.™

In this study, BMI was not associated with the JSNR,
which is consistent with a previous study by Kawai et
al.’® However, making a conclusion about the effect of
BMI is difficult because the mean BMI of 26.0 kg/m? in
this study was relatively low.

Previous studies showed that women had a narrower
joint space width than men.?*?2¢ Only a few reports
have shown the effects of sex on the JSNR. One study
performed on patients who underwent spinal fusion
showed that women had a higher JSNR, which was
normalized by the size of the femoral head, than men.™
In another study, sex was not associated with the JSNR,™
although this measure was not adjusted by the size of
the body or femoral head. In the present study, there
was no significant difference in J]SNR normalized by the
size of the femoral head between men and women.
Although the slight difference among the previous
studies and the present study may be due to differences
in the background characteristics between patients
undergoing spinal fusion and knee arthroplasty, it
would be difficult to draw a conclusion regarding the
effects of sex on JSNR in the present study.

An older age was associated with increased joint
space narrowing in the present study. However, the
joint space width itself was not associated with age
in two previous studies.?>? The mean age of patients
in these studies ranged from 44 to 51 years, while the
mean age in the present study was 75.7 years (SD 6.8).

The difference in the mean age between the present
study and these previous reports might have led to the
difference in results.

The use of vitamin D was not associated with the JSNR
in our study. Previous studies have shown that vitamin D
has the potential to improve symptoms of knee OA, but it
only has a few structural effects.?-

The BP group had a significantly lower |SNR than the
control group in this study. This finding was confirmed
in the multivariate model for all cohorts and in the
comparison between BP users and propensity score-
matched non-users. This is the first study to examine
the effects of BPs on joint narrowing in non-arthritic
hips. Previous reports that examined the effect of BPs
mainly focused on their effects on knee OA. A study in
Taiwan showed that BP users had a lower risk of knee
arthroplasty than non-users of BPs, which suggested a
potential beneficial effect of BPs on knee OA.?32

A meta-analysis suggested that alendronate reduced
hip pain,*' while another systematic review concluded
that the evidence of a reduction in pain was still
limited.>® Several trials on BPs focused primarily on
medium-term and short-term structural endpoints,
such as the joint space width on radiographs and bone
marrow lesions on MRI, and the majority did not show
a protective effect.'#3435 A trial of risedronate for knee
OA with a one-year follow-up suggested symptom
benefits, and minimal non-significant structure benefits
based on the joint space width on radiographs.'

There have only been a few studies on the effects of
BPs on hip OA. A study that used an insurance database
in Taiwan showed that the use of BPs had a relatively
lower risk of THA in patients with hip OA, but the effect
was not significant (hazard ratio 0.783, 95% confidence
interval 0.576 to 1.065; p = 0.11).™ There has only been
one randomized clinical trial that evaluated the effect
of BPs on hip OA. This trial included patients with an
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Fig. 3

Box and whisker plots of the control and bisphosphonate groups. a) Comparison of the joint space narrowing rate (JSNR) before matching between the
groups. b) Comparison of the |]SNR after matching between the groups. c¢) Comparison of the normalized JSNR (nJSNR) before matching between the groups.
d) Comparison of the nJSNR after matching between the groups. The top and bottom of the boxes indicate the interquartile range, the line within the box
indicates the median, and the whiskers represent points within 1.5 times the width of the interquartile range. All p-values were calculated using Mann-
Whitney U test.
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Table I1. Univariate and multivariate regression performed for all patients.
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Variable Univariate Multivariate
Standard Standardized Standard Standardized
t error coefficients p-value t error coefficients p-value VIF

Sex (female) -1.86 0.3395 -0.0659 0.0636 -1.20 0.3404 -0.0427 0.231 1.039
Age 2.42 0.0206 0.0854 0.0160 2.41 0.0209 0.0867 0.0164 1.062
BMI (kg/m?) -0.16 0.0346 -0.00569 0.873 -0.29 0.0352 -0.0104 0.774 1.073
Diagnosis KOA -0.99 1.0039 -0.0350 0.325 -1.15 1.0113 -0.0411 0.252 1.052
Vitamin D -1.05 0.4538 -0.0374 0.292 -0.29 0.456 -0.0104 0.774 1.058
Type of arthroplasty 0.4252 0.0262 0.460 1.15 0.429 0.0412 0.251 1.053
(TKA) 0.74

Bisphosphonate -5.33 0.4374 -0.186 < 0.001 -5.07 0.450 -0.182 < 0.001 1.060

JSNR, joint space narrowing rate; KOA, knee osteoarthritis; nJSNR, normalized joint space narrowing rate; TKA, total knee arthroplasty; VIF,

variance inflation factor.
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Fig. 4

Box and whisker plots showing comparison of a) the joint space narrowing rate (JSNR) and b) the normalized JSNR (nJSNR) between ipsilateral and
contralateral hips to the side of knee arthroplasty. Analyses were performed in 255 patients who underwent knee arthroplasty on only one side during the

study period. Both p-values were calculated using Mann-Whitney U test.

average age of 54 years, and showed that alendronate
decreased pain at one and two years of follow-up, but
failed to prevent progression of hip OA in a radiolog-
ical evaluation.”™ However, this trial involved young
patients and a small number (n = 42) of patients in the
entire cohort. In the present study, we included older
patients (mean age 75.7 years (SD 6.8)) who had non-
arthritic hips, and patients with hip OA or dysplasia
were excluded.

The largest difference between the previous studies
mentioned above and the current study is the arthritic
condition of the patients. The JSNR for established hip
OA tends to be higher than that in non-arthritis hips.'® In
the present study, hips with Kellgren—Lawrence grade 2
Il were excluded. This might explain the difference in
results in this study and two previous studies, which
showed that preventive effects of BPs were limited.’

In early-stage OA, the subchondral plate beneath the
articular cartilage becomes thinner as a result of increased
bone remodelling.® These changes can be important
components of the pathogenetic process that leads to
OA. If a drug can slow bone remodelling in subchon-
dral bone, it potentially delays or suppresses the initia-
tion of OA in the non-arthritic joint. The decreased joint
narrowing in non-arthritic hips in BP users in this study
could have been due to the anti-porotic effects of BPs.

Although previous studies involving intra-articular
injections of parathyroid hormone in a pig OA model
and intra-articular injection of mesenchymal stem
cells in patients with knee OA provided encouraging
results,**% it would be more widely accepted if admin-
istration of oral BPs alone could slow disease progres-
sion in the early phase of OA.
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Table Ill. Patient demographic details and joint narrowing rates for each type of bisphosphonate.

Alendronate (20 patients, 40 Minodronate (8 patients, 16

Risedronate (17 patients, 34

Variable hips) hips) hips) p-value
Female sex, n (%) 17 (85.0) 8 (100) 17 (100) 0.134*
Mean age, yrs (SD, range) 76.2 (7.0, 65 to 87) 74.6 (6.3, 67 to 85) 76.0 (5.1, 65 to 86) 0.724%
Mean BMI, kg/m? (SD, range)  26.5 (4.3, 19.2 to 36.6) 23.5 (2.6, 20.3 to 28.0) 24.6 (4.4, 13.8 t0 30.6) 0.031+%
Mean follow-up, yrs (SD, range) 3.17 (2.06, 1.00 to 9.18) 2.96 (1.18,1.73 t0 5.17) 3.62 (2.05, 1.00 to 7.99) 0.583%
Diagnosis KOA, n (%) 19 (95) 8 (100) 17 (100) 0.528*
Vitamin D, n (%) 16 (80.0) 5(62.5) 13 (76.5) 0.619*
TKA, n (%) 18 (90.0) 7 (87.5) 15 (88.2) 0.976*
Mean JSNR, mm/yr (SD, range) 0.018 (0.076, -0.154 to 0.141) 0.053 (0.078, -0.249 to 0.251) 0.063 (0.147, -0.104 to 0.623) 0.470%
Mean nJSNR, mm/yr (SD, 0.214 (2.277,-4.235 to 7.534) 1.341 (1.794, -0.867 to 6.232) 0.087 (3.507, -12.775 to 7.723) 0.174%

range)

*Pearson chi-squared test.

tp < 0.05 for alendronate vs minodronate and for alendronate vs risedronate.

IKruskal-Wallis test.

JSNR, joint space narrowing rate; KOA, knee osteoarthritis; nJSNR, normalized joint space narrowing rate; SD, standard deviation; SMD,

standardized mean difference; TKA, total knee arthroplasty.

Table IV. Demographic data and joint narrowing rates after 1:2 matching.

Variable Control (86 patients, 172 hips) Bisphosphonate (43 patients, 86 hips) p-value SMD
Female sex, n (%) 79 (91.9) 40 (93.0) 0.816 0.0042
Mean age, yrs (SD, range) 76.2 (6.6, 5210 91) 76.1 (6.1, 65 to 87) 0.810F 0.009
Mean BMI, kg/m? (SD, range)  24.7 (3.7, 16.5 to 35.6) 24.9 (4.2,13.8 to 36.6) 0.784% 0.041
Mean follow-up duration, yrs ~ 3.37 (1.88, 1.00 to 10.27) 3.35(1.98, 1.00 to 9.18) 0.9647F 0.010
(SD, range)

Diagnosis KOA, n (%) 83 (96.5) 42 (97.7) 0.720 0.072
Vitamin D, n (%) 20 (23.3) 10 (23.3) 1.000 0
TKA, n (%) 74 (86.0) 38 (88.4) 0.713 0.072
Mean JSNR, mm/yr (SD, range) 0.12 (0.25, -0.25 to 2.84) 0.04 (0.11,-0.15 t0 0.62) <0.001}

Mean nJSNR, mm/yr (SD, 2.682 (5.331, -5.449 to 57.830) 0.349 (2.810, -12.775 to 7.723) <0.001t

range)

*Pearson chi-squared test.
tMann-Whitney U test.

JSNR, joint space narrowing rate; KOA, knee osteoarthritis; n)JSNR, normalized joint space narrowing rate; SD, standard deviation; SMD,

standardized mean difference; TKA, total knee arthroplasty.

There are several limitations to this study. First, this
study had a small sample size and retrospective design.
Second, the patients underwent knee arthroplasty.
Although they had radiologically non-arthritic hips,
they may not represent healthy subjects. A prospec-
tive, observational study of healthy subjects with non-
arthritic hips is required to confirm the relationship
between BPs and joint degeneration. In addition, some
patients may have received correction of their knee
alignment during the arthroplasty, which may have
altered the direction of the mechanical force applied on
the femoral head. However, the effects of alterations in
knee alignment could be limited in this cohort because
there was no difference in |[SNR between the knee
arthroplasty side and the contralateral side. Third, this
study did not include measurements of bone mineral
density or the thickness of the subchondral plate. These
parameters should be considered in future prospective
studies. Fourth, the compliance and duration of BP
use were not analyzed. Although the half-life of BPs is
longer than ten years, and the effects do not disappear

soon after discontinuation,3® the length of time patients
continued to take these drugs was not recorded. Finally,
the lack of evaluation of pain or function scores for the
hip is also a limitation.

In summary, this retrospective study shows that the
use of BPs is associated with a decreased JSNR in non-
arthritic hips. BPs may have protective effects on joint
cartilage in the normal joint or during the early phase
of OA.
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