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A B S T R A C T

Objective: To elucidate the possible role of MRI-detected osteophytes as a predictive imaging biomarker for knee
osteoarthritis (KOA).
Design: Subjects (n ¼ 303) were selected according to the following inclusion criteria from the Osteoarthritis
Initiative (OAI) data set: (1) < 55 years old; (2) Western Ontario and McMaster Universities Arthritis Index pain
score of 0; (3) Kellgren-Lawrence (KL) system grade 0 or 1; and (4) Complete MRI data set of the right knee. A pre-
OA group (POA) consisted of subjects who developed KL grade 2 or more within 96 months, and a non-OA group
(NOA) that remained KL 0 or 1 during that period. Baseline MRIs were assessed for osteophyte formation. Twenty-
five locations were examined according to the MOAKS osteophyte score. Osteophytes at each location were
assessed in terms of their predictive value for OA development.
Results: Thirty-two subjects were POA and 271 were NOA. Age, BMI, and sex did not differ between the two
groups. In the POA group, the number of subjects with osteophytes tended to be higher at all 25 sites. Forward
stepwise regression analysis revealed five locations - medial patella, lateral intra-condylar notch of the femur,
lateral femoral condyle, tibial spine, and lateral posterior condyle - were important for the prediction of KOA
development. Having more than two osteophytes at these five locations predicted KOA development with a
sensitivity of 0.75 and specificity of 0.79.
Conclusions: MRI-detected osteophytes could serve as a predictive biomarker of KOA development within 96
months after detection.
1. Introduction

Osteoarthritis of the knee joint (KOA) is one of the most commonly
encountered diseases that impairs the quality of life (QOL) in the elderly
population [1]. It also affects the quality-adjusted life-year [2]. Thus the
prevention of disease development or slowing of disease progression is
important but has not been achieved yet, in part because of the difficulty
in predicting who will progress to KOA. One solution for this would be to
nd pain, Preventive Medical Scie
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establish effective biomarkers to predict KOA. MRI could be used for this
as it can depict pathological changes in every tissue of the knee joint
without being affected by OA changes in other joints, as are systemic
biomarkers. The quality and quantity of hyaline cartilage, bone marrow
lesions (BMLs), and meniscal extrusion have been reported to be poten-
tial parameters detected with MRI that predict KOA development [3].
Osteophyte formation is a typical imaging feature of OA. An increase in
the number and size of osteophytes over time might be a reasonable
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biomarker to predict the development and progression of KOA. In our
previous study we demonstrated that osteophyte formation at several
sites could serve as a predictive biomarker for OA development within
four years using MRI data from the Osteoarthritis Initiative (OAI) [4]. In
that study eight specific sites were assessed for osteophyte formation but
there are other potential locations. In this study we again employed OAI
data to more thoroughly examine osteophyte formation by increasing the
number of locations examined in the knee joint to 25 and determined
whether detecting osteophytes at specific sites could serve as a better
predictive biomarker of KOA development in individuals. For this pur-
pose, we thought younger and asymptomatic participants were ideal as a
baseline cohort because the incidence of OA increases with aging. Pop-
ulation based studies reveal that one out of four people have already
developed radiographic knee OA at age 60 or older [5]. Jordan et al.
reported from the Johnston County osteoarthritis project that radio-
graphic knee OA almost doubled when compared between ages 45–54
(13.3 %) and 55–64 (24.2 %), including a 2.5-fold increase of symp-
tomatic OA (7.3 % and 16.3 %) [6]. The value of establishing a predictive
biomarker is to find knees at higher risk of developing knee OA in the
near future. As participants in the OAI were �45 years old, we set an age
less than 55 years as the inclusion criterion to create a baseline cohort
composed of 45–54 years old. Then the relationship of osteophytes at
baseline and KOA development within 96 months was examined.
Middle-aged asymptomatic individuals who might be nearing KOA
development are a proper target in which to study the risk of developing
KOA.

2. Subjects and methods

2.1. Cohort

Data used in the present study were obtained from the Osteoarthritis
Initiative (OAI). The OAI was developed to allow researchers to pro-
spectively study the development and progression of knee osteoarthritis
(KOA). It consists of several sets of data including clinical data, de-
mographic characteristics of the participants, and imaging data related to
the development of OA. The data from OAI version 0.E.1 (Entire cohort
version 1), which includes 2110 subjects, was used for this study. We
established the study cohort utilizing Kellgren-Lawrence (KL) grading
provided by the OAI found in the “Xray outcome” data and the Western
Ontario and McMaster Universities Arthritis Index (WOMAC) pain score.
As KL grading of OAI was determined by an AP x-ray projection, the
characteristics of the cohort were determined by the status of the tibio-
femoral joint and not by that of the patellofemoral joint.

Subjects selected met four inclusion criteria: (1) subjects < 55 years
old; (2) Western Ontario and McMaster Universities Arthritis Index
(WOMAC) pain score of 0: i.e., all items on the pain questionnaire were
zero; (3) KL system grade 0 or 1; and (4) Complete MRI data set of the
right knee. A pre-OA group (POA) consisted of subjects who developed
KL grade 2 or more radiographically in the right knee within 96 months,
and a non-OA group (NOA) that remained KL 0 or 1 during that period.

2.2. MRI sequence

MRI images were obtained with a 3T MRI scanner (Siemens MAG-
NETOM Trio, Erlangen, Germany) and a quadrature transmit-receive
knee coil (USA Instruments, Aurora, OH). The protocol used for MRI
acquisition was reported in detail in the previous study [7]. Axial mul-
tiplanar reconstruction (MPR), coronal MPR, and sagittal T2 mapping
were used for the assessment of osteophytes.

MPR was reformatted from SAG 3D DESS WE. The SAG 3D DESS WE
series utilizes near anisotropic voxels (0.7 mm slice
thickness � 0.37 mm � 0.46 mm) to maximize in-plane sagittal spatial
resolution in a reasonable acquisition time (10.5 min). The resultant in-
plane coronal MPR spatial resolution is thus 0.7 mm � 0.37 mm7. In
addition, T2 mapping was generated from SAG 2D MESE with a slice
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thickness of 0.7 mm and 0.31 mm � 0.45 mm in-plane resolution
(acquisition time 10.6 min) [7].

2.3. Image analysis

Osteophyte size was assessed employing a 0–3 scale from the MRI
Osteoarthritis Knee Score (MOAKS) system. In MOAKS, the scoring of
osteophytes reflects how far the osteophyte extends from the joint rather
than the total volume of the osteophyte. The score was determined by the
largest osteophyte within a given location and was defined by four grades
(grade 0 ¼ none, grade 1 ¼ small, grade 2 ¼ medium and grade
3 ¼ large). Contrary to the original MOAKS, in which 12 locations were
assessed, 25 sites were assessed in a slice specific manner (Fig. 1): eight
sites from axial images (medial patella [MP], lateral patella [LP], medial
facet of the patellofemoral joint [MPF], lateral facet of the patellofemoral
joint [LPF], medial femoral condyle [MFC], lateral femoral condyle
[LFC], medial intra-condylar notch of the femur [MIC], and lateral intra-
condylar notch of the femur [LIC]); seven sites from coronal images
(MFC, LFC, MIC, LIC, medial tibial plateau [MTP], lateral tibial plateau
[LTP], and tibial spine [TS]); and eight sites from sagittal images (upper
pole of the patella [UPP], lower pole of the patella [LPP], anterior
femoral condyle [AC], lateral and medial posterior femoral condyle [LPC
and MPC], lateral, medial and inter-condylar anterior tibial plateau [LTP
andMTP, IATP], and the lateral andmedial posterior tibial plateau [LPTP
and MPTP]). A single examiner (RT) who had been trained in MRI
readings of knee joints solely for the purpose of the present study
determined the MOAKS grading of osteophytes. The examiner received
2 h of education weekly for six months with the experienced musculo-
skeletal radiologist (SW) until achieving reliable scoring. Another reader
(OY) who has been engaged in musculoskeletal imaging analysis for 11
years served to examine inter-observer reliability.

2.4. Statistical analysis

The data were expressed as case numbers or means � standard de-
viation (SD). Statistical comparisons of demographic data between NOA
and POA groups were performed using a Chi-square test for categorical
variables, and a Student's t-test for continuous variables. First, we eval-
uated the intra- and inter-observer reliability of osteophyte assessment.
Two examiners (RT and OY) assessed osteophytes in 14 subjects at 25
sites using MOAKS osteophyte scoring. One of two examiners (RT) con-
ducted a re-evaluation after four days. The weighted kappa coefficients
with a 95 % confidence interval (CI) and percent agreement were
calculated for intra- and inter-observer reliability. Second, we analyzed
the results of osteophyte scoring of 25 sites in 303 subjects. The Youden
index was used to determine the optimal cut-off values of each site for
identification of knee osteoarthritis. The forward stepwise regression
model analysis was performed to identify the independent variables
associated with knee osteoarthritis (p � 0.05 included and p > 0.05
removed). Sensitivity and specificity with 95%CI were calculated for
each identified variable in the multivariate regression. In addition, the
area under the curve (AUC) was calculated to assess the ability of each
variable to discriminate selected locations. An AUC >0.9 was considered
excellent; 0.8–0.9, very good; 0.7–0.8, good; 0.6–0.7, average; and <0.6,
poor [8,9]. In this study, a single outcome that compares POA with OA
was assessed. A two-sided test result of p < 0.05 was considered statis-
tically significant, and all results were calculated using SAS version 9.4
for Windows (SAS Institute, Cary, NC, USA).

3. Results

3.1. Subjects

Among the 303 subjects who met the inclusion criteria, 32 subjects
progressed to radiographic KOA (K/L grade ≧ 2) within 96 months (POA
group). The other 271 subjects remained at K/L grades 0 or 1 (NOA



Fig. 1. Sites for osteophyte scoring.
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group). There were no significant demographic differences between the
groups at baseline (Table 1). In addition, many POA subjects developed
KL grade 2 or more radiographically within 48–96 months (Table 2).

3.2. Reliability of osteophyte assessment

The weighted kappa coefficients representing intra- and inter-rater
Table 1
Subject characteristics.

Variables NOA (n ¼ 271) POA (n ¼ 32) P-
value

Age 49.92 � 2.72 50.13 � 2.50 0.69*
Height, cm 171.21 � 10.14 169.70 � 8.41 0.31*
Weight, kg 77.43 � 15.83 79.77 � 14.57 0.43*
BMI, kg/m2 26.28 � 4.30 27.68 � 4.50 0.09*
Male:Female,
number

144 : 127 13 : 19 0.18y

Mean � SD or number of subjects.* ：P-values determined via Student's t-test.
y： P-values determined via Chi-square test.
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reliability for MOAKS osteophyte scoring are presented in Supplement
1. The intra-rater reliabilities were 0.756–0.936 in the axial plane, 0.781
to 0.935 in the coronal plane, and 0.689 to 0.913 in the sagittal plane.
The inter-rater reliability was 0.604–0.936 in the axial plane, 0.523 to
0.935 in the coronal plane, and 0.689 to 0.857 in the sagittal plane.

3.3. Predictive value of osteophytes at each location

The number of knees with osteophytes is shown in Table 3. In the POA
group, the proportion of knees with osteophytes tended to be higher at all
sites. The total WOMAC pain score at 96 months was 0.7 � 1.7 for the
NOA group and 17.0 � 3.2 for the POA group.

Table 4 shows the results of calculating the cut-off values using
Youden's Index, the odds ratios (OR), the 95 % CIs, and p-values for each
site. In addition, five locations were selected using stepwise logistic
regression analysis as having a large impact on KOA. The selected loca-
tions were axial MP and LIC, coronal LFC and TS, and sagittal LPC. The
cut-off value for axial MP on the MOAKS osteophyte scale was 1, and was
2 for the other sites (Table 5). The AUC of five sites individually showed a
good fit (axial MP [AUC ¼ 0.64; 95%CI: 0.04–0.57], axial LIC



Table 2
Number of knees that developed KL grade ≧ 2 in each 12-month period.

Duration (months) 0–12 12–24 24–36 36–48 48–60 60–72 72–84 84–96 0–96

Number of knees 2 0 3 22 0 1 0 4 32 (total)

Table 3
The number of knees with osteophytes.

Sites NOA (n ¼ 271) POA (n ¼ 32)
None Grade≧1 Grade 1 Grade 2 Grade 3 None Grade≧1 Grade 1 Grade 2 Grade 3

Axial Patella MP 119 152 (56.0 %） 138 14 0 5 27 (84.3 %） 22 3 2
LP 58 213 (78.5 %） 162 51 0 2 30 (93.7 %） 17 13 0

Femoral MPF 58 213 (78.5 %） 183 30 0 4 28 (87.5 %） 19 8 1
LPF 110 161 (59.4 %） 152 9 0 9 23 (71.8 %） 18 4 1
MFC 132 139 (51.2 %） 130 9 0 12 20 (62.5 %） 11 7 2
LIC 31 240 (88.5 %） 205 35 0 1 31 (96.8 %） 15 15 1
MIC 108 163 (60.1 %） 155 8 0 5 27 (84.3 %） 18 9 0
LFC 116 155 (57.1 %） 144 11 0 12 20 (62.5 %） 15 4 1

Coronal Femoral MFC 107 164 (60.5 %） 146 18 0 7 25 (78.1 %） 16 7 2
LIC 32 239 (88.1 %） 199 40 0 1 31 (96.8 %） 15 14 2
MIC 81 190 (70.1 %） 173 17 0 5 27 (84.3 %） 19 7 1
LFC 70 201 (74.1 %） 182 19 0 4 28 (87.5 %） 14 12 2

Tibial TS 117 154 (56.8 %） 126 28 0 9 23 (71.8 %） 14 9 0
MTP 99 172 (63.4 %） 158 14 0 4 28 (87.5 %） 18 10 0
LTP 129 142 (52.3 %） 127 15 0 12 20 (62.5 %） 13 6 1

Sagittal Patella UPP 227 44 (16.2 %） 41 3 0 16 16 (50.0 %） 15 1 0
LPP 176 95 (35.0 %） 85 10 0 16 16 (50.0 %） 14 2 0

Femoral AC 88 183 (67.5 %） 153 30 0 3 29 (90.6 %） 20 9 0
LPC 147 124 (45.7 %） 111 13 0 11 21 (65.6 %） 11 10 0
MPC 206 65 (23.9 %） 60 5 0 14 18 (56.2 %） 10 7 1

Tibial LATP 176 95 (35.0 %） 92 3 0 11 21 (65.6 %） 17 4 0
MATP 205 66 (24.3 %） 57 8 1 16 16 (50.0 %） 12 4 0
IATP 172 99 (36.5 %） 88 11 0 17 15 (46.8 %） 11 3 1
LPTP 187 84 (30.9 %） 72 12 0 16 16 (50.0 %） 14 2 0
MPTP 177 94 (34.6 %） 89 5 0 15 17 (53.1 %） 14 3 0

Unit; person, grade ¼ osteophytes score using MOAKS.
MP¼medial patella; LP¼ lateral patella; MPF¼medial facet of the patellofemoral joint; LPF ¼ lateral facet of the patellofemoral joint; MFC¼medial femoral condyle;
LFC ¼ lateral femoral condyle; MIC ¼ medial intra-condylar notch of the femur; LIC ¼ lateral intra-condylar notch of the femur; MTP ¼ medial tibial plateau;
LTP ¼ lateral tibial plateau; TS ¼ tibial spine; UPP ¼ upper pole of patella; LPP ¼ lower pole of patella; AC ¼ anterior condyle; LPC ¼ lateral posterior condyle;
MPC ¼ medial posterior condyle; LATP ¼ lateral anterior tibial plateau; MATP ¼ medial anterior tibial plateau; IATP ¼ intercondylar anterior tibial plateau;
LPTP ¼ lateral posterior tibial plateau; MPTP ¼ medial posterior tibial plateau.
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[AUC ¼ 0.64; 95%CI: 0.05–0.60], coronal LFC [AUC ¼ 0.68; 95%CI:
0.05–0.60], coronal TS [AUC ¼ 0.68; 95%CI: 0.04–0.51], and sagittal
LPC [AUC¼ 0.63; 95%CI: 0.04–0.55]). In addition, the AUC of the model
of the five sites showed an excellent fit (AUC ¼ 0.84; 95%CI: 0.04–0.76).
Higher percentage of knees in POA had osteophytes in all the 5 sites than
those in NOA with the use of cut-off value. When comparing distribution
of number of osteophytes in both groups, about 80 % of knees showed
none or one osteophyte in NOA group whereas 70% of knees had 2 to 5
osteophytes in POA group (Supplement 2).

When the subjects had osteophytes at two or more of the five selected
sites, the sensitivity for KOA progression was 0.75, and the specificity
was 0.79. When three or more of the five selected sites had osteophytes,
the sensitivity was 0.50, and the specificity was 0.97.

4. Discussion

In this study osteophyte formation at five specific sites was found to
be a possible imaging biomarker to predict radiographic OA development
(K/L grade 2 or more) within eight years.

Although the etiology and mechanisms to form osteophytes have not
been fully determined, the importance of osteophytes in the diagnosis
and estimation of OA severity is well-known. The presence of osteophytes
on plain x-rays has been used as one key objective finding for the diag-
nosis of OA [10]. Zhu used MRI-defined osteophytes as an endpoint for
early development of KOA [11]. The size and number of osteophytes
correlated to the intensity of knee pain [12,13]. Because osteophytes
increase in size and number in a unidirectional manner and often form
4

prior to symptomatic OA [14,15], they can be used as a predictive
biomarker for KOA beyond their diagnostic and assessment value. In
2015, we reported using OAI data that the presence of osteophytes at
specific sites at baseline could discriminate between knees that devel-
oped radiographic OA and knees that did not progress to OA within four
years [4]. In the paper we examined eight locations in the knee and re-
ported that osteophytes at the intercondylar notch best predicted the
future development of OA. Calculated sensitivity and accuracy depend-
ing on a single osteophyte for predicting OA development in 48 months
were 0.85 and 0.58, respectively. In the present paper, sensitivity drop-
ped to 0.75 but accuracy was improved to 0.79 by increasing the sites to
be examined. Oudenaarde et al. used a multivariate analysis to show that
among several MRI features osteophytes were the most predictive for OA
development within five years [16]. Although they did not examine the
whole knee joint, they reported that the intercondylar region of the
femur was the most frequent site for osteophytes, which was in accor-
dance with the present study. Zhu et al. also reported the possibility of
MRI-detected osteophytes as a predictive biomarker following evaluation
at 14 sites employing the Knee Osteoarthritis Scoring System (KOSS)
[17]. They did not refer to the specific site of osteophyte formation but
suggested the presence of osteophytes could predict OA-related changes
early in the disease process. In the present study, we examined the value
of osteophytes as an imaging biomarker at 25 locations of the knee joint
to incorporate as many peripheral osteophytes as possible and found that
five specific sites were most important to discriminate knees at risk of OA
development. Interestingly, the five locations appeared independent of
each other. They were distributed in the lateral compartment,



Table 4
Univariate analysis of the cut-off value of osteophytes at each site.

Sites The scoring of osteophytes with MOAKS Cutoff value* Non-adjusted OR 95%CI p-value

Axial Patella MP 1 4.23 1.58–11.31 0.004
LP 2 2.95 1.37–6.37 0.006

Femoral MPF 2 3.14 1.33–7.42 0.009
LPF 1 1.75 0.78–3.92 0.176
MFC 2 11.39 4.12–31.51 <.0001
LIC 2 6.74 3.1–14.69 <.0001
MIC 2 12.86 4.53–36.51 <.0001
LFC 2 4.38 1.42–13.54 0.01

Coronal Femoral MFC 2 5.5 2.22–13.62 0.000
LIC 2 5.78 2.67–12.47 <.0001
MIC 2 4.98 1.95–12.74 0.001
LFC 2 10.32 4.46–23.89 <.0001

Tibial TS 2 3.4 1.43–8.06 0.006
MTP 2 8.35 3.32–20.96 <.0001
LTP 2 4.78 1.78–12.82 0.002

Sagittal Patella UPP 1 5.16 2.4–11.08 <.0001
LPP 1 1.85 0.89–3.87 0.101

Femoral AC 1 4.65 1.38–15.68 0.013
LPC 2 9.02 3.55–22.92 <.0001
MPC 1 4.08 1.92–8.65 0.000

Tibial LATP 1 3.54 1.64–7.65 0.001
MATP 1 3.106 1.47–6.55 0.0029
IATP 1 1.533 0.73–3.20 0.2557
LPTP 1 2.226 1.06–4.66 0.0338
MPTP 1 2.134 1.02–4.46 0.0441

*Cutoff values were determined by Yuden's index.MP ¼ medial patella; LP ¼ lateral patella; MPF ¼ medial facet of the patellofemoral joint; LPF ¼ lateral facet of the
patellofemoral joint; MFC¼medial femoral condyle; LFC¼ lateral femoral condyle; MIC ¼medial intra-condylar notch of the femur; LIC ¼ lateral intra-condylar notch
of the femur; MTP¼medial tibial plateau; LTP¼ lateral tibial plateau; TS¼ tibial spine; UPP¼ upper pole of patella; LPP¼ lower pole of patella; AC¼ anterior condyle;
LPC ¼ lateral posterior condyle; MPC ¼ medial posterior condyle; LATP ¼ lateral anterior tibial plateau; MATP ¼ medial anterior tibial plateau; IATP ¼ intercondylar
anterior tibial plateau; LPTP ¼ lateral posterior tibial plateau; MPTP ¼ medial posterior tibial plateau.

Table 5
Sensitivity and specificity of five sites.

Sites Cutoff value* Sensitivity 95%CI Specificity 95%CI

Axial Patella MP 1 0.84 0.72–0.97 0.44 0.38–0.50
Femoral LIC 2 0.50 0.34–0.66 0.87 0.83–0.91

Coronal Femoral LFC 2 0.44 0.28–0.61 0.93 0.89–0.95
Tibial TS 2 0.28 0.13–0.44 0.90 0.86–0.93

Sagittal Femoral LPC 2 0.31 0.15–0.47 0.95 0.93–0.98

*Cutoff values (scoring of osteophytes with MOAKS) were determined by Youden's index.
MP ¼ medial patella; LIC ¼ lateral intra-condylar notch of the femur; LFC ¼ lateral femoral condyle; TS ¼ tibial spine; LPC ¼ lateral posterior condyle.

R. Tozawa et al. Osteoarthritis and Cartilage Open 3 (2021) 100200
patellofemoral compartment, and intercondylar area. The mechanical
environment has been considered a key element of osteophyte formation
and even a single impact load could induce osteophytes. Venne reported
that a single impact on the periosteum of the MFC triggered osteophyte
formation in a rat model [18]. However, our results might indicate the
existence of a pathological state of the whole joint rather than in a single
compartment prior to OA development. Synovial fluid that fills the entire
joint could induce osteophyte formation. Several cytokines in the syno-
vial fluid have been reported to have this effect. Van Beuningen reported
that injection of TGF-beta caused osteophyte formation [19]. Studies
using PET-MRI revealed that abnormal bone remodeling of the whole
joint might account for this [20,21]. Another possibility is that osteo-
phytes are not an indicator of pathology but a physiological aging phe-
nomenon. The fact that the average number of knees with osteophytes
per knee was 13.5 even in the NOA group supports this. (Note that this
number was calculated from Table 3 and there is a possibility that the
same osteophyte was counted twice from another slice). Further support
for this as an aging phenomenon is that only one-third of radiographic
OA in which osteophytes were considered a major factor were symp-
tomatic [22]. Considering that OA changes increase with age and the rate
of aging differs individually, the number of osteophytes might simply be
correlated to the biological age of the individual. Structural changes of
the knee are common irrespective of the presence of pain or other OA risk
factors making it difficult to discriminate aging from pathological
5

changes [23].
A future study could mass screen knees of middle-aged people to

determine their risk of OA development. As osteophytes are detectable
with simple x-ray examination, osteophytes should be detectable at the
five sites using multiple X-ray views. Axial MP osteophytes would be
detected by the skyline view, coronal LFC and TS by the AP view, sagittal
PC by the lateral view, and axial LIC by the tunnel view. Ogawa reported
that the tunnel view x-ray can detect intercondylar osteophytes [24].
However, x-ray detection of osteophytes is less sensitive than MRI [25].
The main reason for this was overlapping of the femur or tibia. This
seems reasonable because Hayashi et al. [26] reported tomosynthesis can
detect osteophytes as effectively as MRI. As osteophytes are bony pro-
jections it might be possible to increase efficacy by modifying the di-
rection of the x-ray beam.

The current study has several limitations. First, most subjects in the
OAI database had risk factors for OA development so the results of this
study may not be applicable to the general population. Second, the
constructed model in the present study might be overfitted, thus a future
study to confirm the result might be necessary using another data set. We
established <55 years old as an inclusion criterion at baseline expecting
more participants would develop radiographic OA in 96 months. How-
ever, only 32/303 developed OA even employing the incident cohort of
OAI composed of participants with risk factors for OA development. This
creates a limitation in the statistical analysis.
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In conclusion, MRI-detected osteophytes may serve as a predictive
biomarker for subsequent KOA development. Five locations within the
knee joint were particularly important for discrimination of those knees
that developed OA within eight years from those that did not.
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pole of patella; AC ¼ anterior condyle; PC ¼ posterior condyle;
ATP ¼ anterior tibia plateau; PTP¼ posterior tibia plateau; LPC ¼ lateral
posterior condyle; MPC ¼ medial posterior condyle; LATP ¼ lateral
anterior tibial plateau; MATP ¼ medial anterior tibial plateau;
IATP ¼ intercondylar anterior tibial plateau; LPTP ¼ lateral posterior
tibial plateau; MPTP ¼ medial posterior tibial plateau.
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